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TRUE WAY TO PREVENT RAILWAY ACCIDENTS 
1! understood among railroad officials that 
the most fruitful cause of railroad accidents in 
this country is to be found in the lax sense of 
discipline among the employees Presumptive 
oof of this is found in the fact that, although our 
iding rai:roads have been equipped with a block 
signal system and other safety appliances, which are 
generally equal and in some cases superior to those 


n Evropean railroads, the number of accidents in 


roportion to the number of people carried continues 


this country We therefore note with 


that the 


to be larger in 


ich satisfaction Chicago and Northwestern 


Iway has taken a right direction by 


duties 


step in the 





ppointing an official whose chief will be to 


nake a 
education 


to eliminate the most fruitful cause 


study of railway accidents, and by a system 


and strict enforcement of discipline, en 


of injuries 


aeavor 


to passengers and damages to freight Opportunity 
as recently taken of the reorganization of the com 
any'’s claim department, to relieve the claim agent 
much of the detail of his work, and allow him to 


ake a careful study of the causes of all accidents in 


the handling of 


passengers and freight It will be his 


to bring about a more thorough co-operation and 


higher state of discipline among the various em 

loyees, upon whose fulfillment of their duties the safe 
peration of the trains immediately depends The 
heme } i most excellent one ind we believe that its 
s will be ‘ atisfactory as to lead to similar 


rrangements on at least the more important railroads 


AN EPOCH-MAKING EXPERIMENT. 
i Institution of Naval 


was read by the Hon. C 


lr the iast meeting of the 
Architect a 
4. Parsons 


paper 
which 

British 
, 


pdbullider It was described by 


created a profound impres 
naval architects and 

Prof A 
epoch-making and the 


ion among the 
Ewing 


Cambridge University, as 


nnouncements which it contained must be considered 
ond only mportance to those which were 

ade by Mr. Parsons after the successful trial of his 

st turbine-driven steamer rurbinia 

\I Parsons s paper, which was entitled “The Appli 


Marine Steam Turbine and Mechanical 


Gearing to Merchant Ships,” described the successful 


lication of a combined steam turbine and reduction 





gear to & slow-speed merchant steamer, the “Vespa 


in rhe Vespasian” is a small cargo steamer of 


than a thousand tons displacement, which, in her 


gins ondition, was driven by reciprocating engines 
! ver fT ! \ ip-to-date to be considered as 
‘ esentative f the average engine-room equipment 


the modern tramp steamer lo make certain that 


} comparison would be trustworthy and equally 
ivorable beth to the reciprocating and the turbine 
gine the reciprocating engines were thoroughly 
verhauled and put in first-class condition The ship 
as then taken to sea and put through a course of 
al i which complete data relating to draft 
ather, wat and coal consumption, et were col 
ted The vesse was then returned to the yard, the 


afing engines were removed, and a fast-run 


vith a 1-to 40 reduction gear, was 


pell wed with the reciprocating 

ft untouched The reduction gear con 
high-pressure and low-pressure 

f und a large spur wheel on the propeller 

i of ist iron ind the whole 
‘ he he use of 

, Ve isiar is 
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trials to those which were run with the reciprocating 
engines Except for the substitution of turbines for 
reciprocating engines, the ship with respect to draft, 


boilers, and propeller was in exactly the same condi- 
tion as in the first trials 
When the 


found 


results came to be worked up, it was 


that with seventy revolutions of the propeller, 


there was a net gain of from 15 to 16 per cent when 


steam for all purposes was considered, and of from 18 


to 19 per cent for the propelling engines alone. Trans 


lated into terms of boiler power, this means that one 


boiler out of every six in the slow cargo boat can be 


dispensed with 


Speaking of the important question of the strength 


the mechanical gearing, Mr. Parsons stated that as 


ihe Vespasian” had been taken out in a heavy sea 


vithout experiencing any trouble with the reduction 


that the 
shaft would stand. In the discussion of 


gear, it was probable gear would stand any 


thing that the 


the paper various shipbuilders referred to the long- 


tanding prejudice against mechanical gearing; and it 


as the general opinion that its rapid wear was due 


to the imperfections of manufacture which character 


ed machine work in the early days of the steamship, 


hen gearing was used for speeding up the propeller 


ust as to-day it is being used for speeding down 


Che early mechanical gearing, moreover, because o 


ts imperfection, was very noisy; but it was agreed 


that the almost perfect gear cutting which can be done 


to-day will practically eliminate the noise, particularly 


if the gear be suitably inclosed and sound-deadened 


Mr. Westinghouse recently proved, in the remark 


able tests with a _ 6,000-horse-power reducticn gear 


that 
type that 


which were carried out at the Pittsburg shops, 


by the use of helical gearing, which is the 


was used on the “Vespasian,” it is possible to transmit 


large horse-powers with an inappreciable amount of 


wear and with an efficiency of over 98 per cent, which 
efficiency as 


Ss about the secured by Mr 


same was 
Parsons 
Now the 
will be appreciated 
two-thirds of the steam merchant marine of the world 


vast impertance of these “Vespasian” trials 


when we bear in mind that about 


is of the slow, cargo-carrying type, for which the steam 


turbine, because of its high speed of revolution, has 


been found to be unsuitable Moreover, the “Vespa 
sian” was the first vessel to be fitted with the new 
system; and it is reasonable to conclude that with 


ts further application to cargo steamers, an average 


economy of at least 20 per cent will be guaranteed on 


the engine and 17 per cent on engine and auxiliaries 


or as Prof. Ewing put it, there will be a saving of one 
boiler in six on the whole equipment 

Furthermere, not only will there be economy at the 
coal pile, but the reduction in weights wiil make pos 
cargo-carrying 


noted that 


sible a considerable increase in the 


capacity In this connection, it should be 
Department has authorized the 
Melville 


collier No. 8 


the United States Navy 
turbines with 
fleet 


Point, 


installation of Westinghouse 
and McAlpine 


which is being 


gears in the new 
built at 


and weight saved by the use of 


Sparrows Maryland 


rhe space this appa 


ratus, as compared with the reciprocating engines 


vessel, will enable it 


contemplated for this 
coal: and it is believed 


originally 
to carry about 200 tons more 
that the economy in coal consumption will be such that 
effected 


to the net carrying capacity of the collier 


the saving thereby will add another 200 tons 


WATERWAY DEVELOPMENT IN EUROPE AND THE 
UNITED STATES. 
E note that a contemporary sounds a word 
of warning against precipitate action In 


the wl water- 


lesale de 
ays of the United 


velopment or the 
drawing 
British Royal 
which it 


States, by 


attention to a document issued by the 


Commission on canals and waterways, con- 


siders to be serious study on this side of 
with the 
Holland; 


in connection 


worthy of 


the Atlantic The report deals waterways 


Germany, and and our 


studied 


of Belgium, France 


contemporary advises that it be 
th the recent engineers on the 
14-foot Lakes to the 


is claimed that the Royal Commission report 


report of the army 
proposed from the 


Gulf It 


waterway 


strongly sustains the contention of the army engi 
neers, that the Mississippi and its tributaries, with 
14,000 miles of navigable waters, as developed and 


maintained by the government, furnish as good an 


inland waterway system as any in Europe 
the waterways that are used considerably 
total of about and 


canals, and of this 1,306 miles of rivers and 1,671 miles 


In France 


include a 7,500 miles of rivers 


of canals have been deepened to a minimum depth of 
6.6 and to a maximum depth of 8.5 feet, the bulk of 
the traffic 


in depth down to 1.5 feet 


being carried on water varying from 5 feet 


In Germany there are 8,500 miles of waterways, the 


depth of which in the varies from 3 to 6 feet, 
larger rivers the 
The depths of the 


rivers 


while on the lower sections of the 


depth becomes from §& to 10 feet 


canalized rivers are from 2.6 to 7.5 feet, and of the 


from 4 to 10 feet. from 4 to 6 feet being the 


APRIL 23 


“ 


» IQIO, 


Comparing these figures with th 
find that 
season, boats of 25 to 30 feet draft may be sent fre 
the Gulf of Mexico 270 miles to New Orleans, Bat 
Rouge, and Boats of 9-foot draft me 


travel 840 miles farther to Cairo; those of 8-foot dra 


most common 


of the Mississippi, we even in the low-wa 


Jayou Sara 


may pass from Cairo 182 miles to St. Louis: whi 
those drawing 444 feet may pass up the Mississipp 


Illinois River, and Illinois State canals, a further dij 
tance of 365 miles to Chicago. The Ohio has a depth 
of 9 feet from Cairo to Pittsburg, a distance of 1,0¢ 
miles, 

Now, since the 


ally constitute a 


Mississippi and its tributaries actu. 
better waterway system than any in 
Europe, the is asked, Why is the river and 
traffic in growing than the rail- 
road traffic, while in the United States railroad traffic 


question 
canal Europe faster 
is rapidly increasing, and river and canal traffic falling 
off? One 
and private 


important reason is that both the municipal 
Europe provided the 
waterways with good terminals, and boats and barges 


interests in have 


have been developed which are specially adapted to 


river and canal traffic Here, practically nothing of the 


kind has been done 


As an offset to these conditions, the advocates of 
larger waterway development are in favor of the con- 
struction of much deeper waterways than any in 
Europe, deep enough to allow lake and ocean-going 


When the government investi- 
gated this subject for the State of New York, the con- 
that the 
lake 
38 per cent greater than by a towboat 


vessels to pass through 


transporting 
freighter on a 


clusion was reached cost of 


grain by the typical deep-water 


canal would be 
and barges on a barge canal; and it was this conclu- 
sion that led the New York to abandon the 


idea of a 20-foot canal. 


State of 


Our contemporary is of the opinion that it would be 
height of for the of the 
under present transportation and com- 


the very 
United 


folly government 
States, 
mercial conditions, to spend hundreds of millions on 
inland believing that 
which 


the development of waterways, 


the only way by considerable commerce could 


be diverted to the present or proposed waterways 


would be to compel the competing railroads to raise 


their existing rates on low-grade commodities and re 
frain from making reductions. In France the govern- 
least 
rates on the competing 


ment compels the railways to keep their rates at 
higher than the 
this 
Commission, 


20 per cent 
waterways; according to the 
the Royal 


that 


practice, report of 
based on the 
longer duration of 


at equal rates with 


being opinion 


waterways, because of the 
transport, are not able to compete 


the railroads 


OSMOTIC PRESSURE AND CURRENTS. 
generat 





that a current can be od by 


r is 
forcing a liquid through a porous diaphragm or 


known 


filter, but such currents were too small to be of 


practical value. The matter has been taken up 


by a German scientist, B. Schwerin He claims to 
have obtained remarkable results in current produc- 
tion. A liquid circulates in a tube of large diameter 


high Inside the tube is placed a 
filter through 
thickness of a 


tween two sheets of wire gauze. 


and ata pressure. 
which the liquid passes, consisting of a 
certain porous substance contained be- 
The current is taken 
To produce a cur- 
and the filter 


salts to 


sheets by a wire 
proper liquid 
made. Adding suitable 
high value for the current. At the 
diaphragm must be made of matter in 
effective, so as to reduce 


from each of the 


rent we must have the 


must be specially 
water we find a 
same time the 


an impalpable powder to be 


the size of the pores. As an example, he uses a pres- 
sure of 5 atmospheres for the liquid, and a layer of 
finely powdered carbon inch thick with a surface 


resistance being 
But a small 


of 32 square inches, the internal 
1,000 ohms when distilled water is used. 
current is now when we add ammonia 
to the 


the electromotive 


produced, but 
times and 
have 20 
best re- 


water the current is increased ten 


force twice, therefore we 
energy by using ammonia The 
fine quartz powder and the use of 
At 80 atmospheres we have 


times the 
sults are given by 
a much higher pressure. 
as high as 32 volts and 0.8 ampere, or 2.6 watts, which 
The energy seems to vary as 
the square of the and si higher 
we could obtain large currents. When the pores are 
is lessened, but the energy is about the 


is a very good result. 


pressure, pressures 
finer the flow 


same. The liquid is best sent in a closed circuit of 


piping. 


HALLEY’S COMET. 

HE first observations of the comet in the morn- 

ing sky show that it is disappointingly faint 

Its intrinsic light has evidently not increased 

as rapidly as in the case of some other com- 

ets. Unless there is a ehange in this respect, it will 
be far from conspicuous to the naked eye until the lat- 
ter part of May, and those who wish to see it in the 
morning sky will do well to use field glasses, and to 
look for a much fainter object, with far less of a tail, 


than our front page illustration of Jast week show od. 























\PRIL 23, 1910. 


ENGINEERING. 

The Pennsylvania Railroad last week operated the 

st electric train through the tunnels under Manhat- 
an Island and the East River. The train, made up 
of six construction cars and an electric locomotive, 
ran from the station in New York to the Thompson 
Avenue viaduct in Sunnyside yard, Long Island City. 

An important link in the proposed waterway from 
the Lakes to the Gulf must be eliminated from con- 
sideration of that scheme, at least for the present. 
The section referred to is known as the Illinois River 
Deep Waterway, for which it was proposed that the 
State should spend $20,000,000, in the extension of the 
Chicago drainage canal down the valley of the Illinois 
River. The bills proposing to proceed with the con- 
struction were defeated in a special session of the IIli- 
nois Legislature, which adjourned last month. 

The city of Seattle is doing some exceptionally 

cavy grading in the reduction of the steeper hills in 
that city This grading, which has always been going 
on intermittently, has recently been undertaken on an 
ambitious scale, and under the present scheme over 
fourteen million cubic yards have been removed. 
When the plan is completed, the total will have 
reached thirty-four million cubic yards. The work is 
being done by the hydraulic sluicing method, and the 
present project covers an area of forty-three city 
blocks 

The Great Western Railway in England is installing 
a compact railway ticket printing machine. When a 
ticket for a certain station is required, the clerk 
tcuches an indicator which carries the name of the 
station, slips a blank into a slot, turns a handle, and 
the completed ticket drops out. At the same time a 
record of the sale is printed on a continuous strip of 
paper, together with the fare and all information re- 
quired for bookkeeeping. When the clerk goes off 
duty, he simply has to total up the continuous strip 
of paper and count his cash. 

It is well understood among naval men that the 
speed of a vessel is affected by the depth of the water, 
not merely in shoal places, but in the deeper water- 
ways. With a view to determining what effect differ- 
ent depths of water have on speed, the Board of In- 
spection and Survey has arranged that the standard- 
ization trials of three vessels shall be made over three 
different courses. The battleship “Michigan” and the 
destroyers “Reid” and “Flusser” will have their trials 
over three measured mile courses, one at Rockland, 
Maine, another at Cape Cod, and the third in Dela- 
ware Bay 

The Mallet articulated compound locomotive con- 
tinues to grow in favor; the reports from locomotives 
of this type which have been some time in service 
being in general very favorable. The New York Cen- 
tral system has recently put its first Mallet compound 
in service on the Boston & Albany line. The present 
class of heavy freight engine on that road has a maxi- 
mum tractive power of 26 tons; whereas the Mallet, 
when working compound, has 33 tons, and when work- 
ing simply 40 tons tractive power. The success of 
this type in freight service is undisputed. What re- 
sults it will give in fast passenger service time will 
tell. The operation of the powerful express Mallet on 
the Santa Fé road will be watched with great interest. 


Advices from Washingtcn state that the chief of 
the Bureau of Navigation of the Navy, the aid for 
operations, and the aid for personnel, are mapping out 
another extended cruise for the Atlantic fleet. At 
present the scheme proposes a naval review at Hamp- 
ton Roads, followed by the departure of sixteen ships 
in four divisions for Gibraltar, where the divisions 
will separate and visit the leading ports on the Medi- 
terranean. It is possible, though not decided, that 
the fleet will proceed thence through the Suez Canal 
to the Philippines and San Francisco, returning home 
by the Straits of Magellan. The fleet will include the 
four new dreadnoughts, “Delaware,” “‘North Dakota,” 
“Michigan,” and “South Carolina,” and the “New 
Hampshire,” “Mississippi,” and “Idaho,” seven of our 
latest battleships, which were not present’ on the 
former cruise. 


We are indebted to Mr. Frank S. Taylor for the 
description of the new dam with which it is proposed 
to replace the wrecked structure across the Colorado 
River, which was carried away at Austin, Texas. The 
dam, which will be constructed of reinforced concrete, 
will rise 65 feet above low water and extend for 1,096 
feet in length. The portion of the old dam which 
was not carried away will be incorporated in the new 
structure. It will be supplemented by a reinforced con- 
crete addition, which will raise its crest eleven feet 
higher than the old dam. To prevent the recurrence 
of the seepage through the fissured rock, which was so 
disastrous to the old structure, curtain walls two feet 
thick are carried down thirty feet below water, and 
at the bottom of the trenches holes are drilled five 
feet apart to a depth of thirty-five feet, into which 
liquid cement grout will be pumped at a pressure of 
150 pounds per square inch, thus filling the crevices. 


Scientific American 


ELECTRICITY. 

Russia is becoming interested in hydro-electric 
power plants, and is examining into the matter of 
electrifying suburban divisions of its State railroads. 
An investigation is being made of our high-tension 
transmssion systems, and it is probable that a new 
field will be opened for American engineers. 


An electric lighting plant in Nebraska is manufac- 
turing ice as a by-product. The exhaust steam of the 
plant, which would otherwise go to waste, is utilized 
in the ammonia absorption process of ice manufac- 
ture, and also for distilling water from which the ice 
is made. This venture, we are informed, has proved 
a very profitable one for the lighting company, and 
might be copied to advantage by other plants similarly 
situated. 


A new system of treating eggs so as to prevent 
them from growing stale when in cold storage, has 
been discovered in Rochester. This consists in sub- 
jecting the eggs to an electrical current. The theory 
is that eggs when placed in storage are alive and are 
gradually frozen to death, whereas if the life is de- 
stroyed by an electrical current before they are placed 
in storage they do not taste stale, even when kept on 
ice for a long period of time. 


In an address recently made by Prof. John W. White- 
head of Johns Hopkins University, it was pointed out 
that out of the 220,000 miles of railroad in this coun- 
try, only a thousand miles have as yet been electrified. 
He called attention to the fact that the electrification 
of the elevated railroads in New York resulted in in- 
creasing the capacity of the roads fifty per cent. To be 
sure, the questions of electrifying suburban, express, 
and freight service require separate consideration, but 
Prof. Whitehead shows that in each case electrification 
is possible and often preferable. 


Tungsten filaments are commonly made by mixing 
the metal in a paste that is then extruded in the 
form of a filament, after which the paste is expelled 
and the particles of metal are welded together by an 
electric current. This complicated method of form- 
ing the filaments is due to the fact that tungsten is 
not sufficiently ductile to be drawn out into fine fila- 
ments. An English concern has just discovered a 
method of producing drawn filaments of tungsten, and 
the General Electric Company has also just announced 
the discovery of a method by which tungsten may be 
rendered sufficiently ductile to permit of its being 
drawn into fine wires. The drawn tungsten filament 
is stronger than the filament made by the “sintering” 
process. 

The Junior Wireless Club is making a strong pro- 
test against bills that are now before Congress aim- 
ing to restrict amateur work in wireless telegraphy. 
Particularly objectionable to them is the proposed 
annual fee of $100, to be exacted from all wireless 
stations. As there are between 40,000 and 50,000 boys 
in the country with their own wireless equipments, 
this virtually represents a tax of between four and 
five million dollars. Of course, very few boys could 
pay a $100 fee, and the result would be that practi- 
cally all amateurs would be eliminated from wireless 
experimentation. It does not seem as though this 
would be adviSable, because many of the improve- 
ments in wireless telegraphy have been the work of 
amateurs. 


Explosions are often caused in flour mills and brew- 
eries by nails or other iron particles that find their 
way in the grain, and which when they strike the 
steel rolls of the mills produce sparks and ignite the 
finely pulverized material about them. Recently a 
large malting concern that had been troubled by many 
such explosions installed a set of electro-magnets over 
which the grain is passed before being prepared for 
shipment to the breweries. All iron particles in the 
grain are thus picked up by the magnets and 800 to 
1,000 bushels of grain are cleaned per hour. When the 
magnets have collected a large amount of metal, they 
are swung to one side, de-energized, and swept clean 
of any particles adhering to them by residual mag- 
netism. Since the installation of these magnets, there 
have been no explosions in the mills. 


A series of tests was recently conducted for the 
Board of Education of Newark to determine the best 
form of lighting for schoolrooms. The rooms in which 
the experiments were tried measured 22 by 34 feet 
and were 12 feet high. Three systems were tried, 
consisting of twenty-two 16-candle-power lamps, five 
75-candle-power graphitized filament lamps, and five 
100-watt tungsten lamps with glass reflectors and 
frosted tips. The tungsten lamps were the most eco- 
nomical and gave by far the best light at each desk, as 
was determined by illuminometer readings. A similar 
investigation has been made in Boston, where it was 
suggested that the room be lighted by lamps placed 
along the side walls just under the ceiling in boxes 
with prismatic glass bottoms, which would cast the 
rays into the room at the desired angle. 
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SCIENCE. 

According to the Journal Soc. Chem., it has beez 
shown that small quantities of bismuth exert little 
or no influence on the chemical relation of copper and 
nitric acid. 

At a recent meeting of the Royal Society of Medicine 
in London, a warning was sounded against the reckless 
use of radium. Even the reputed favorable effects of 
radium in the treatment of cancer were sharply crit?- 
cised 

The Seine is the fourth largest river in France, rank- 
‘ing in size below the Loire, the Rhone, and the Gar 
onne. Its drainage basin (30,370 square miles) is 
larger than that of the Susquehanna (27,400 square 
miles) or of the Sacramento (27,100 square miles) 

Sir John Murray, K.C.B., the well-known naiural- 
ist, will head an expedition for biologicai and physi- 


ological exploration in the North Atlantic Although 


much has been done in this region, an enormous field 
is still unexplored. Sir John sailed from Plymouth 
on the 14th. The sea will be explored to the depth of 
1,800 feet. : 

It is said that Prof. Karl Harries of the University 
of Kiel has produced a synthetic rubber. The actuai 
details of the process are not before us. Attempts 
such as these have been made again and again, but 
with no commercial success. The most that can be 
said for them is that they indicate the possibility of 
producing a synthetic rubber from turpentine at some 
future time. 

Dr. Robbins, an English writer, calls attention to 
the development of the jaws of English boys who 
were taken out of the streets of London and sent into 
the British navy. He says: “Undoubtedly the im 
portant. notable improvement in them, next to their 
superior stature and healthy appearance, was the total 
change in the shape and expression of their faces. 
On analyzing this, one finds that it was to be mainly 
accounted for by the increased growth and improved 
angle of the lower jaw.” The change is due to the 
rations of “hard tack” and “salt junk” upon which 
these lads had subsisted. 

Savants from all parts of the world wil) gather in 
Pasadena, Cal., next August, and will ascend Mount 
Wilson. Almost one hundred leading scientists of 
Europe and America have accepted invitations ex 
tended by the Carnegie Solar Observatory to particl- 
pate in the third regular convention of the inter- 
national union for co-operation in solar research. 
Among these will be Prof. Ricco of Mount Etna Ob- 
servatory, Sicily. Germany, England, and France will 
send four delegates each. On Mount Wilson are 
mounted the largest telescopes in the world for the 
study of the sun, and by August a new one will have 
been completed. This will be a 150-foot tower tele 
scope, which will have more than double the power of 
any other instrument of the kind for photographing 
the sun’s rays. 

Some years ago several applications of the Thorp 
plane replica diffraction gratings were exhibited, not 
ably their use with an opera glass for eclipse work. 
The only disadvantage of these is the necessity of 
employing glass lenses for collimator and telescope 
which not only increase the expense, but render the 
instrument somewhat limited, in that the ultra-violet 
region of the spectrum is more or less absorbed. Re 
cent experiments by Mr. C. P. Butler have shown that 
concave replica gratings can be made to give very sat 
isfactory results; and by slight modifications of the 
design of mounting, this form of spectroscope may be 
employed for any investigation for which the ordi 
nary spectroscope is fitted. A valuable feature ap- 
pears to be that the radius of curvature may be varied 
within very wide limits, thus providing instruments 
of different dispersion and lighkt-grasping power 

The orbits of the two inner satellites of Uranus were 
determined by Newcomb in 1875. At that time no ap 
preciable eccentricity could be certainly proved ito 
exist in either orbit. Osten Bergstrand, of the ob 
servatory of Upsala, Sweden, has recently published a 
discussion of the observations which have been made 
of these satellites since 1894, chiefly with the great 
36-inch equatorial of the Lick Observatory. Bergstrand 
finds that the orbit of the second satellite, Umbriel, i: 
clearly elliptical and that its apse, or “periuranus,” fs 
subject to a secular displacement, from which a flat- 
tening of Uranus at the poles may be inferred, and the 
value of oblateness approximately calculated. No ¢on- 
clusive result in regard to the oblateness of the vianet 
has been obtained by direct observation Bergstrand 
deduces from the observations, also, the values of the 
major axis and eccentricity of the orbit of Umbriel, 
and that of the mass of Uranus, which he finds eaual 
approximately to 1/23300 the mass of the sun. This 
value, in combination with Barnard’s value “of 2.075 
seconds for the angular equatorial radius of Uranus, 
makes the density of the planet 0.16 that of the earth 
sity ot 


Bergstrand’s values for the mass and dei 
Uranus are smaller than those which have hitherto 


been accepted, 

















~» 
330 


tH -BROSION OF 


EFFECT 


ONE 


The introduction of high-speed turbine engines has 
produced a imoul of erosion in propellers 
' d f j bro! i material which until 
re I sion effect rhe trou 
ble which tl I i turer ha been chiefly 
occuple it re ting wa rosior both chemical 
nd galvatr but ¢ iol rv the mechanical breaking 
up of the material | the action of the water, was 
forn nev d Or f the most astonish 
ing case of re erosion occurred in the case of 
the Cunard line Mauretania for after she had 
been in vi ib | months, on drydocking 
th hip i found that all the bronze propellers 
were badly eater i i those at the stern being least 
uffected The area that suffered most was situated 
bout two feet fror tl root and toward the after 
edge of } d I rrroded area amounted to 
three or four juare feet, and the metal had been 
eaten a n depths which varied from a quarter of 
in neh to tw and a half inches 

A very thoroug! xamination of the problem was 
made by Dr. Oswald Silberrad, who, after an exhaus 
tive seri of laboratory and other experiments, deter 


mined that the deterioration was due to erosion, and 


found that it could be prevented by the use of a 
special bronze alloy whose chemical and physical 
propertie were designed specially to meet the con 


dition 


Dr. Silberrad came to the conclusion that since the 


material withstood the old conditions of propeller 
ervics the primary cause of the detericration was 
due to the modified conditions of higher prcpeller 
speed, et In discussing the new conditions he calls 
attention. first, to the terrific surface friction of the 
water rhe Mauretania” was originally fitted with 
four three-bladed, built-up propellers, of the usual 


high-tension bron that has been employed for many 


years for the propellers of Atlantic liners. They were 


a little jess than 17 feet in diameter, and upon the 
westward voyage the average revolutions of the en 
zines were 174, the horse-power developed being about 


68.000 The perimeter of each propeller’ traveled 


through the water in a helical path at a speed of about 


105 miles per hour, and transmitted to the water dur 


ing the whole of the voyage no less than 17,000 horse 
power. “The consideration of these figures,’ says Dr. 
Silberrad enable us to realize that, under such 
conditions, the water becomes @ very rough file for 


any alloy to withstand; and when the standard bronze, 


which has proved so serviceable in the past, was sub- 


jected to these conditions, we can scarcely be sur- 
prised that it failed 

A curious feature in the problem was the wide and 
marked divergenck in the degree and position of 


the deterioration in the varivus propellers examined 


Thus in the sister ship “Lusitania,” where the condi 


tions were at first apparently identical, the backs of 
the propeller were quite as much affected as the 
faces. Moreover, the propellers of certain destroyers 


showed a maximum damage at the base (see illus 
tration) where the helical velocity is least. In look 
ing for secondary causes, “dirt in the castings” was 
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BRONZE 


OF THE HIGH 
excluded because the eroded castings proved to be 
xceptionally f from dirt “galvanic action” also 
va hut out by the fact that analysis showed that no 
arge oncentration of copper had occurred on the 
eroded surface At the same time the areas of maxi- 
mum deterioration do not coincide with the view that 


erosion is alone the primary cause, since these areas 


in no case occur at the extreme tips of the blades, 
where the helical velocity is greatest 

After a prolonged research, involving the examina- 
tion of a large number of cases of propeller deterio- 


ration, it was proved that the trouble was primarily 


erosion, although the degree to which secondary 
causes entered into the problem varied more widely 
than was anticipated 

In a series of tests to determine the relative resis- 

















One of the new solid propellers of the “ Mauretania” 
of special turbine alloy, which fail to 
show any erosion, 


tance to erosion of a large number of different alloys 


it was found that the number of hours necessary to 
produce a certain deterioration varied from 24,700 
hours, the time of the regular standard bronze, to 


117,200 which 


was used to cast the 


new turbine alloy, 
four-bladed, solid 


hours for Parsons 


new propellers 


with which the “Mauretania” and “Lusitania” have 
been equipped. An examination of these propellers, 
ich of which weighs about twenty tons, was made 
after they had been running for nearly six months, 


by the surveyor for Germanischer Lloyd, who reported 


that he found them in perfect condition It is sig- 
nificant, also, that since their adoption for the for- 
ward, or wing, shafts each of these ships added about 


three-quarters of a knot to its previous best speed. 
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PROPELLERS 


SPEED TURBINE 


As the same four-bladed propellers are to be fitted to 
the other two astern shafts it is likely that the 
speed may be raised this summer above 
the 26.06 average at which it now stands. 


transatlantic 


->-se-. 





It was in 1850 that Mr. Hind read a paper before the 
Royal Astronomical which he traced the 
appearances of Halley’s Comet through the ages with 


Society in 


the help of the Chinese annals, which had only re- 
cently become known in Europe. Although he was 
sometimes wrong, he was nearly always right. He 


Chinese annals he had found 

Halley’s Comet back to the 
year B. C. 11. He regarded it as certain that Halley’s 
Comet reached its perihelion in 1378, and therefore, 
allowing the normal periodicity, he looked for some 
mention of it about the year 1301. The Chinese annals 
definitely describe a great comet in that year. There 
was one European account of it by Friar Giles which 
If the 
Chinese were describing Halley’s Comet it seemed that 
Hind was led to an ex- 


that in the 
references to 


believed 
credible 


was not reconcilable with the Chinese record. 


Friar Giles certainly was not. 
amination of Giles’s credibility. He discovered that his 
account of another comet in 1264 was so contradictory 
that he had no hesitation whatever in preferring the 
Chinese statement for 1301, and concluded that the 
comet of 1301 was Halley’s. He believed that the pre- 
ceding return of the comet was in 1223, when, in July, 
shortly before the death of Philip Augustus, a comet 
was seen for eight days in the evening twilight. The 
Chinese annals do not mention this comet, but they 
mention comets in the years 1222 and 1224, neither of 
which Hind thought closely resemble? Halley’s Comet. 
Cowell that Hind was 
wrong about the particularly bright comet of 1222, 
which Halley’s Comet. Not all 
of Hind’s “ascriptions,’ as art critics say, are recon- 
cilable with Cowell and latest calcula- 
tions, but enough is established on all hands to prove 
that Halley’s Comet has been appearing ever since the 
history of the skies has been written 


and Crommelin have shown 


was unquestionably 


Crommelin’s 


- —->+e-oe — 

A new type of locomotive designed to secure smoke- 
less combustion of bituminous coal has recently been 
tried on two or three of the railways entering Chicago, 
designed to operate on the coking 
principle. The coal is so fed as to admit of the gases 
being first consumed, the resulting coke being fed to 
the grates and consumed without the black smoke of 
more rapid and incomplete Within the 
fire-box is a magazine which may be changed in quan- 
tity, a ton at a time if desired, from which the coal 
is automatically fed to’ the fire. A rotary fan under- 
neath the fire-box affords a supply of fresh air to 
assist the proper combustion of the gases before they 
escape through the tubes, and supplies the necessary 
draught. The arrangement has been used with some 
success in connection with stationary plants, but there 
appears to be some skepticism whether the fire thus 
produced will be of sufficient intensity for locomotive 


The apparatus is 


combustion 


purposes. 
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biade of “ Mauretania ” 
after three months’ service, 


Erosion of bronze 


Portion of torpedo-boat destroyer show- 


ing severe surface erosion. 


THE EROSION OF BRONZE PROPELLERS, 


Bronze propeller of a destroyer, showing pronounced erosion 


about the root section. 
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HOT-AIR SHOWER BATHS FOR VETERINARY PURPOSES 


BY DR. ALFRED GRADENWITZ 


Electric hot-air fans have been employed for some ing especially susceptible to cold after the treatment, and 20 millimeters in diameter, fitted over the mouth- 


time in medical practice, and have undergone during had to be carefully protected by warm clothing. piece allows a hot-air current of increased intensity to 
the last few years most interesting alterations as re- Some time after the new treatment had been intro- be generated, which is particularly valuable in con 
gards form and use. In their original form they were duced in medicine, hot-air currents were found to ex- nection with a localized treatment. 

used for drying hair by means of an air current pro- ert striking curative effects on morbid tissues, and As dogs and horses are especially susceptible to 
duced by an electric fan, and heated by an electrical in furunculosis, abscesses, etc., on account of the 

resistance. hyneremia (abundance of blood) produced by them. 





Thus, hot-air shower baths have been adopted in an 
extremely short time, not only in hospitals and sani- 
toria, but in the consultation rooms of specialists, 
as well as those of the ordinary practitioner. Their 
ease of handling, the readiness of the hot-air fans for 
use in working at a moment’s notice, after being con- 
nected with an ordinary contact box, and the control 
of the heat effects at will by a special switch, have 
greatly facilitated the adoption of the shower baths. 
In fact, hot-air ventilators are able to generate in half 
a minute a strong air current up to 212 degrees F., 
a result impossible with any other apparatus. 

The electrometrical instrument factory of Dr. Rich- 
ard Heilbrun in Berlin has recently extended the use 
of hot-air shower baths to veterinary practice. The 
THE HOT-AIR VENTILATOR. A SERIES-WOUND ELEC- ventilator used in this connection comprises a series- 





























TROMOTOR IS HIDDEN IN THE HANDLE. wound electromotor hidden in the handle of the ap- 
paratus. The electrical radiator heating the drawn-in THE HOT-AIR SHOWER BATH AS OPERATED IN 
Chis current of heated air was soon found to possess air current to a temperature up to 212 degrees is car- LOCALIZED TREATMENT. 

striking curative effects. In connection with maladies ried by a connection tube 40 millimeters in diameter. 
such as gout, rheumatism, neuralgia, etc., a daily ap- The weight of the apparatus is about 2 pounds; the catching cold, the hot-air shower bath affords an ef 
plication lasting ten to fifteen minutes would allevi- current consumption of the motor under a tension of fective means of alleviating and curing their ailmenta, 
ate, and in the case of prolonged treatment, even cure 220 volts is 0.2 ampere, and that of the radiator 2 even the most nervous dogs becoming accustomed to 
these ailments. It is true that the limbs affected, be- amperes. A nickel funnel, 100 millimeters in length the unusual treatment after its first application. 


THE MICROSCOPE AS FOOD Vitti. 7.22 


BY P. HARVEY MIDDLETON 


Probably no other form of wrongdoing so vitally af- through that most far-reaching and radical law of microscopic achievement to show that a concoction 
fects us as tampering with our foods and medicines. modern times, the Food and Drugs Act of June 30th, labeled and sealed as arrowroot is nothing of the kind, 
Of course, the law allows the presence of a certain per- 1906, and fatten on the proceeds. but chiefly potato starch. It is difficult to prove who 
centage of preservatives in foods, but it is the excess In what a remarkable manner our food is tampered puts brick dust, peroxide of iron, or arrowroot in @ 
of this allowance that causes a continuous war to be with may be gleaned from the fact that a large and harmless-looking packet of cocoa, or which hand in- 
waged between the traders and the representatives of highly-trained staff of inspectors and their assistants troduces substances derived from coal tar into wines, 
the law And so profitable a proceeding is the im- are engaged under the Food and Drugs Act to detect syrups, and drugs to make them more attractive to the 
portation of inferior material into the food of the offenses of this kind; and great are the difficulties eye One such frequently-used violet coloring maiter 
American public, that many large firms employ skilled with which they have to contend. For instance, it is a boasts a name of fifty-five letters which reads die 
chemists at a high salary in order that their expert chemical task to prove that poisonous copper salts are thyldibenzyldiethytriamidotriphenylcarbinoldisulfone 
knowledge may assist them to drive a coach and four applied to bottled vegetables to give them color, and a The alleged olive oil used in salads is often cotton- 

















Biack pepper adulterated with ground olive pits The angular bodies are pepper starch The round grains are potato starch, Bean starch photographed wit! 
The pepper starch has been colored black and the rounded bodies are bean and the angular grains are po'arized light showing 
with iodin, causing the olive cells starch which is used as an corn starch, used as haracteristic optica 
to appear in contrast adulterant, an adulterant, effect 

















Chicory, showing some of the characveristic sap Cream thickener composed vi corn starch (angular Pollen from honey. ‘The varions forms Ceiery seed adulterated with ground rock, 
vessels by which it is detected when bodies) and gum tragacanth (laminated indicate the different plants visited the latter indentified by its 
present in coffee, portions), by the bees, angular form, 


THE MICROSCOPE AS FOOD DETECTIVE, 








eed oll ind such substances as burnt igar, Cayenne 
pepper etl ther tannin ‘ de cream of tartar 
and French plum-juik ire frequent! nported int 
brandy and whisky 

The term “adu!teration when applied to food or 
drugs is bread in it cope, but has been given a well 
defined legal meaning In general it may be said that 
adulteration co! t n injuriously subtracting from a 
substance any part of its natural or inherent qualities 


or adding to it any ingredient which would render the 


article of different nature than that of its expressed 


apd natural form 


Almost coexistent with the growth of this wonder 


ful country, and seemingly as a part of the fierce busi 


hess competition which has insidiously developed, this 


evil of food and drug adulteration has arisen The 


conditions of substitution and adulteration of foods 


P ’ as —- < “ Mi 
and drugs were littl 


short of deplorable less than a 


decade ago For 


seventeen long years the bill which 
Pure 


Congress, and during all that time it was bitterly op 


has now become the Food Law lay at the door of 


posed by the manufacturers who had so long enjoyed 
unmolested heir privilege of upplying the dinner 
tables of the nation with impure foods misleadingly 
labeled 


While this act has done much good, there is still a 


very considerable amount of adulteration practised 
Pepper, adulteration is still remarkably common, and 
‘Pure White Clover Honey” is concocted by the imi 
tators of the busy bee from glucose, Other enterpris 


ing manufacturers will cause two grains of Cayenne 
pepper to grow where only one grew before, by making 


one of the grains grow out of sawdust. Ground peas 


and beans may be found in black pepper, and celery 


seed may be adulterated with forty per cent of pow 
dered rock 

feod faking, the 
Washington have introduced the 


work It can be 


In order to run down one class of 


pure food experts af 


microscope tnto their readily under 


stood how gross adulteration may be detected by a sim 


ple microscope, as for instance when foreign seeds 


gravel, or powdered rock have been mixed with whole 


smail spices. The adulterant may be of such a char 


acter as to escape the notice of the ordinary buyer 


though with even a small lens or reading glass the for 


eign substance may be seen to be very different from 


the true spice 
The usefulness of the simple magnifier in examining 
is of little value for 


food and drug materials, however 


the examination of products which are made up of 
flour, ground spices, and pow 
had to 


magnifying power 


small particles, such as 
dered drugs In such cases recourse must be 
the compound microscope, with a 
ranging from fifty to four hundred diameters 

comes for the most 


twelve or fifteen 


The world’s supply of starch 
part from a limited number of plants 
much commercial im 


nearly all that are of 
To the 


white 


include 


portance naked eye these starches all appear 


as a fin powder, but under a microscope grains 
or granules are seen which vary more or less in shape 
and action toward polarized light 


size, rings, nucleus 


Some of the grains are almost spherical, others are 


angular or ovoid, and still others are very irregular in 
outline in diameter they vary from one-tenth to one- 
thousandth of a millimeter. In no variety are all the 
starch grains of one size, but usually there are fairly 
well-defined limits. The way in which they sometimes 
reference to the photographs re 


Most of the grains show, 


vary will be seen by 
produced in this article 
more or iess 
face. In some 
cally, while in others they aré 


“A hilum (nucleus) whose form and position varies 


clearly, fine lines of rings upon the sur 


varieties these are arranged concentri 


eccentric 


widely in certain species commonly occurs in starches,’ 
says B. J 
cal work in the 
“In some it is at the 


Howard, who has charge of this microscopi 
Bureau of Chemistry at Washington 
center, as in corn and wheat 
as in potato and ar 


light, 


starches, in others near one end 
When 


show more or less strongly a cross with the bars pass 


rowroot viewed in polarized starches 


ing through the hilum. Wheat starch has a central 
cross, While in maranta it is eccentric and well defined 
Bean starch, which illustrates the leguminous type, 
has a spindle-shaped cross In the oat a number of 
starch granules are joined together, forming a mass. 


When these starch are examined under po 


larized light 


messes of 
individual grains in the mass have their 
and interfere so with each other 
glow of 


own individual effect 


that there results little more than a hazy 


with these characteristics, it 
considerable accuracy 
Potato starch 


By becoming familiar 
is possible to identify with 


nearly all of the commercial starches 


.dulterated with corn starch, wheat with corn flour, 
ul heat with wheat are examples of those 
most easil letected. One of our photographs shows 
a | ire of starch adulterated with a consider- 
abl tarch. The grains of the latter 
are easil listinguished by their angular form 

Another interestin upplication of the microscopic 
method of od anal the examination 
F i Many of t . idel a 
‘ { 4 dad 7 ; } 7 
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identify certain kinds of adulteration by chemical and 


physical means alone A study of the structure of pure 


amplk will usually fit the analyst to detect adultera 


tion in the ground well as to identify the 


spices as 


adulterant used In order to work most intelligently 


however, it is imperative that the analyst should have 


a good foundation in histological botany, since in this 


class of products the plant cell in its various modifica 


iions becomes the means of identification. In an exam- 


ination of this sort nearly all kinds of plant tissue are 
to be considered, because some spices are derived from 


roots, as ginger, some from barks, as cassia and cinna 


mon, some from flowers, as cloves, some from seeds, 


as mustard, some from fruits, as red pepper, black pep- 


per, etc., and some, such as sage and thyme, from 


eaves 
Howard ‘most of the 


Unfortunately says Mr 


substitutions used for adulteration have a structure 


very different from the genuine spices. For example, 
although pepper may be adulterated with ground peas, 
detected by 


olive pits or 


or beans, it may not always be chemical 


means when shells 


have been added to counteract excessive 
in beans \ 


especially pepper 


starch present 





examination will reveal 


microscopical 
euch adulteration at once by showing the presence of 


the large starch grains characteristic of certain 


legumes In pepper the starch is present in angular 


masses made up of small grains.’ 
It sometimes occurs that a manufacturer has added 


so large an amount of corn meal or foreign ground 


shells and fruit stones to a pepper as to make the 


taste by the lack of 
which is often corrected by adding a small 


adulteration apparent to the 
pungency 
amount of Cayenne pepper. A sophistication of this 
method 


tissues added are so distinctly 


kind can be readily detected by the microscopic 
of analysis, because the 
different 


photographs is shown the 


from normal pepper tissue In one of our 
microscopic appearance of 
a sample of pepper which was grossly adulterated with 
ground olive 


stained biack in the 


stones. The starchy material has been 
picture, while the partly clear por- 
tions, more or less oblong in form, are the stone cells 
of the 


The capsicum fruits are readily identified by means 


olive pits 
of certain ceils found on the inner portion of the peri 


carp (pod) and others on the seed coats. These cells 


characteristic sinuous outlines which make them 


detect 


have 


easy to even when present in very small 
numbers 

In coffee and chocolate 
cereals, and peas in the case of the former, and starchy 
materials and cocea ghells in the case of the latter, 
adulteration Coffee, 
the seed of a plant, has a structure which is very dif- 


The cell walls of 


preparations roasted chicory, 


are sometimes used for being 
ferent from chicory, which is a root 
coffee 
is present in but few other seeds 


have a characteristic beaded appearance which 
Even after roasting 
distinguished 


and grinding these beads can be easily 


while chicory contains sap vessels by which it can be 
detected 
Chocolate and cocoa are made from the seeds of the 
oa plant, to which foreign starches are sometimes 
added. Cocoa beans contain naturally a considerable 
amount of starch 


are easily distinguished from the starchy adulterants, 


The grains are small in size and 


such as corn and wheat flours, or potato, corn, and ar- 


rowroot starches An artificial chocolate coating has 


been examined which was composed of cocoa shells, 


corn starch, beef tallow, and some mineral matter, 
probably used as a coloring substance 


In the production of artificial jellies, jams, and some. 
kinds of various thickeners are 
ng which might be mentioned gelatin, starch, agar- 
Some of these 


confections used, 
igacanth, and gum arabic 
others can readily 
made from cer- 


agar, gum 
are difficult of identification, while 
be detected Agar-agar is a product 
tain seaweeds, and usually contains the siliceous shells 
of diatoms. These shells are characteristic and quite 
easily detected in the sediment from the bottom of a 
dish after the material has been digested with dilute 
nitric acid. One of our photographs shows such a diato- 
shell obtained from a artificial 


“lemon slices” in which was found that the jellying 


maceous sample of 
material was agar-agar. 

Starch can easily be detected by microchemical and 
microscopical tests. Gum tragacanth and some other 
gums of this class contain a certain amount of small 
When allowed to swell in water, a 
structure is developed by which 


grains 
delicate laminated 
these gums are disclosed even in such products as ice 


starch 


marmalades. 

A sample of thickener for cream composed of corn 
starch and powdered gum tragacanth is shown herein, 
and illustrates this feature quite satisfactorily. In this 
ease the corn starch is shown plainly as the angular 
particles, while the striated bodies near the center of 
the field are swollen fragments of the gum. The micro- 
scope is also of service in the examination of certain 
edible fats. if pure lard is dissolved in ether 
and the latter is allowed to evaporate slowly under 
proper conditions, crystals of the lard will be formed. 
These, #f normal, will appear under the microscope as 
plates with chisel-shaped Beef fat 


cream and 


Thus, 


narrow ends. 


Apri. 23, 1910. 
treated in a similar manner will normally crystalliz 


out in sheaf-like tufts of crystals, the ends of which 
are nearly or quite needle-like 

Another application of microscopic analysis is in th« 
identification of the flowers from which honey is made. 
This is of practical value in the analysis of honeys 


purporting to de from certain flowers. Although bees 
will almost invariably gather honey from several kinds 
of flowers, sometimes one or another of these predom- 
inate to such an extent as to impart a distinctive color 
and taste, enough to allow the honey to be called by 
that name. By microscopic examination it is readily 


ascertained whether a so-called apple-blossom honey 
is really largely derived 
A photograph showing sey- 
eral kinds of pollen found in an ordinary sample of 


honey is reproduced 


or an orange-blossom honey 


from the source claimed 





Correspondence, 
THE INVENTION OF THE PLAYER-PIANO. 
To the Editor of the ScrentTiric AMERICAN: 

I must file a demurrer to an impression created by 
the illustrated article which appeared in your issue 
of the 9th inst., under the heading “Ringing Chimes 
by Perforated Music Sheets.” In referring to John 
McTammany as one of the inventors of the player- 
piano, I think an erroneous impression is thus con 


regarding McTammany’s true relation to the 


development of the player. 


veyed 


As a matter of fact, he is known and conceded to be 
the father of the player by everyone in the piano trade 
familiar with the player history, and his claims to 
its inventorship stand unchallenged up to this moment. 
We do not refer to McCormick as one of the inventors 
of the reaper or to Howe as one of the inventors of the 
sewing machine nor to Cristofori as one of the in- 
ventors of the piano, although other men besides those 
mentioned contributed greatly to the development and 
improvement of the aforesaid inventions 

The history of every great invention has demon- 
strated that some one man has stood out pre-eminently 
from all his fellows in the course of its development, 
and the player has been no exception; and the one man 
who above all others stands forth pre-eminent in the 
player field is John while around and 
him, like so mat 


contributed of their genius to develop 


McTammany, 


about y satellites, have stood other 


men who have 


and improve the invention. In the case of the reaper 


it was McCormick who overshadowed all his contem 


poraries; on the other hand, Howe was the presiding 


genius who led the sewing-machine pioneers, while 


Cristofori was the pre-eminent genius who first con- 
ceived and developed the piano 

It is true that others have improved upon the hand 
work of McCormick and Howe as well as upon that of 
Cristofori, but nobody has been able to eliminate the 
into their respective 


elements which they introduced 


inventions; and so long as those essential elements 
remain in their respective devices, just so long those 
inventions shall be attributed to the men we have 
mentioned. But the piano invented by Cristofori was 
a mute and silent piano, and such it remained from 
the time it was invented, in 1709, until 1876, when 
John McTammany breathed within its wooden 


the breath of life, and henceforth it became a living 


wall 


breathing, yea, almost a human thing, until to-day it 
stands forth the unsurpassed and unchallenged king 
of musical instruments The following definition of 
the player has been accepted by the piano trade as 
authoritative: 

“Player, a musical instrument consisting of a casing, two 
actions, and a series of sounding devices within the casing, 
one of said actions adapted to be operated manually, the 
other designed to be operated mechanically by means of a per- 
forated sheet on rolls; a wind, spring, or other motor for 
a bellows and mechan 


feeding the sheet and winding the rolls; 
motion by it for actuating the sounding devices 
of the automatic action, foot pedals or power for driving the 
motor, and means for controlling the tempo and varying the 


ism put i 


expression.” 

Now the first man to embody the foregoing elements 
in a musical instrument was John McTammany, and 
it follows that if McCormick is the inventor of the 
reaper, Howe of the sewing machine, and Cristofori of 
the piano, by reason of the fact that they were the 
first to embody in their respective devices the essen- 
tial elements which distinguished those inventions to- 
day, and the elimination of which would make them 
worthless, then by the same token John McTammany 
must be regarded as the father of the piano-player 
mechanism, for no practicable or salable player has 
yet been made that did not contain the elements first 
embodied by him in a practical working instrument 
as early as 1876, and which was publicly exhibited in 
St. Louis the same year and described by the press 
of the country at the time, while your own files will 
show that Munn & Co. applied for a patent on this 
identical invention on behalf of McTammany on Sep 
tember 7th of the same year, and prior to that nothing 
in the nature of the present player was known to the 
*atent Office or the public, either of this country OF 

Wiiiam N. TYLER 
Editor Music Industry. 


Europe. 
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THE SOLAR AND LUNAR ECLIPSES IN MAY, 1910 


BY FREDERIC R HONEY, TRINITY COLLEGE 


An examination of some of the conditions which 
govern the moon’s motion reveals the great complex- 
ity of the lunar problem. While the earth’s volume is 
nearly fifty times the moon’s volume, its weight 
is mcre thaa eighty times—the density of the 
moon being only six-tenths that of the earth. 
As a consequence, the common center of grav- 
ity of the two bodies is within the earth at a 
distance of over a thousand miles from its sur- 
face; and it is this point which moves in an 
elliptic orbit around the sun. Twice each month 
the earth and the moon exchange places with 
reference to the sun. The moon's orbit is an 
ellipse with the earth at one focus; and the 
plane of the orbit is inclined at an angle of a 
little over five degrees to the ecliptic. The ec- 
centricity is one-eighteenth; but the elliptic 
form is subject to great variations. The moon re- 
volves around the earth at an average velocity of a 
little over five-eighths of a mile a second; but its path 
in space is the resultant of its motion in its orbit and 
of the earth’s motion at a velocity of eighteen and 
five-tenths miles a second; illus- 
trated at Fig. 1. The arrows A 
and a represent the velocities of 
the earth and the moon in their 
respective orbits. When the moon 








for each date in Fig. 2, and the curve is traced through 
the positions of the moon. 
the date of the solar eclipse is also shown. 


The orbit of the moon at 
In the 
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The earth during the May eclipses. 
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curve of the moon's path (Fig. 4) there is no point 
of inflection; that is, it is always concave toward the 
sun. The earth moves about three and one-third times 
the diameter of the moon’s orbit each day. 

Figs. 5 and 6 are projections of the earth on a plane 
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sun, the direction of the moon’s Kanth js \ oa S\ Magnified 160times 

motion is opposite that of the / 3 / j AY 

earth. At M’ the earth and the \ cade N ad \ 

moon are moving in the same di- Shy. 2F ~ “Powalle(te Axis e 

rection. At these points and at % %, i d 

any intermediate point M” or M’” "= \ * 

the moon’s path is the resultant oy . Fla2 

of the two motions. The plane of *%, 7 g 

the moon’s orbit rotates slowly in sk . ‘tn ¥ 

a direction contrary to her or- | ~~ STS 6f Play % oon 

bital motion; and the perigee has Parallel ty Fart - atts 

a slow motion in the same direc- Aph Axis of Earths Orbit = un 
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larity in the recurrence of D a \ . ™ 

eclipses. (See Screntiric AMERI- \ siete Pisctions Hoe ™ "ty 


cAN, September 12th, 1908.) The 


direction of the line of nodes is 


shown in the plot of the earth’s \\ 
orbit for November, 1909, at the Ww 
date of the last lunar eclipse; and % 
also in the plot for May, 1910. 


During the interval this line ro- 
tates through an angle of over nine 
degrees. If the positions of the 
earth at the dates of the solar 
and lunar eclipses in May be carefully plotted, and the 
moon's orbit magnified, the situation of the moon rela- 
tive to the ecliptic may be determined by an inspec- 
tion of the plot. The arrow A shows the direction of 
rotation of the orbit; and a that of the moon’s 
motion. 

At the date of the solar eclipse (May 8.7 d.) the moon’s 
orbit radius is projected on the plane of the ecliptic 
in the earth’s orbit radius; and the moon’s position 
is in that part of the orbit which is below the ecliptic. 
This is shown more clearly in Fig. 2, in which the 
orbit is magnified one hundred and sixty times. The 
moon’s position is shown at Greenwich noon from 
May Ist to the 28th; and also at the dates of the 
eclipses. On May 8.7 d., the date of the total eclipse 
of the sun, the moon will be nearer perigee, and ap- 
proaching the ascending node N, which will be reached 
between the 9th and the 10th. The enlarged plot 
shows clearly that the moon will be below the ecliptic. 
Its shadow will therefore be projected on the south- 
ern hemisphere. The path of totality will ba between 
latitudes 40 and 70 degrees south; and as a partial 
eclipse it wili be visible in Australia, New Guinea, 
and Java. On May 23.74 d. the moon will be below 
the ecliptic, and will pass the descending node N’ on 
The beginning of the eclipse will be 
Visible in portions of Africa, southwest Europe, North 
America except Alaska, South America, and the south- 
ern Pacific Ocean; the ending visible in South Amer- 
ica, North America excepting Alaska, and the central 
and southern Pacific Ocean. 

In Figs. 3 and 4 a portion of the earth’s orbit in 
May and the moon’s orbit are drawn to the same 
scale, showing the projection on the plane of the eclip- 
tic of the moon’s path in space between the dates 
of the eclipses. The plot by the larger scale (Fig. 3) 
shows how points on the curve are obtained between 
the dat: May &th and 1ith, Greenwich noon. The 
moon's orbit radius is drawn parallel to the position 


the same day. 
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Velocities and motions of earth and moon in their respective orbits, 


shows the moon’s orbit highly magnified. 


which is parallel to its axis, and perpendicular to the 
plane of the ecliptic. In these projections between the 
vernal equinox and the summer solstice, more than 
one-half of the visible surface is illuminated. The 
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Projection of the moon’s path on the plane of the 
ecliptic. 


THE SOLAR AND LUNAR ECLIPSES IN MAY, 1910. 


arrows show the directions in which the eclipses will 
be observed. 
SEE anal cal 
The Fast Mall of the Future, 

The principle of a mechanical delivery of mail has 
been established by the highly successful use of the 
pneumatic tube. This device is not the least conspicu 
ous among the technical installations in the large 
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cities, and probably will be applied to a greatly rami- 
fied postal enterprise in the near future. The chief 
question that arises in consequence is whether a sya- 
tem of delivery similar to that of the pneumatic 
tube can be installed for greater distances and 
at the same time afford an enlarged rate of 
speed. At the present day pneumatic postal de- 
livery is found only in the large cities, and be- 
ing restricted to local business, asks a rather 
exorbitant price for such service. [t is plain 
that the employment of such a mode of distri- 
bution to distant points, consequently among 
the cities also, must give a wholly new aspect 
to the present systems of I 
course. The first attempts made for the devel 
opment of this idea were those of a company 
formed in Paris. A recent number of Der 
Electrotechnische Anzeiger states minutely the techni- 
cal formation and other progress of this enterprise 
which has reached the stage of thorough practicality, 
the result of the quite facile function of the experi- 
mental line in use. For the near future the Paris com- 
pany intends to connect the 
larger cities of France through 
electric postal routes that sball 
not have frequent intermediate 
stations. The rate of speed pro- 
posed is 250 km. (155 miles) an 
hour. The capacity of the auto- 
matic express car is to be 2 cu 
m. (2.6 cu. yds.) approximately, 
and the weight of a load consist- 
ing of letters and other postal 
pieces of smaller dimensions shall 
not exceed 100 pounds. 

The roadbed, so to speak, on 
which such delivery shail be prac- 
tised must, of course, be separ- 
ated definitely from all other 
avenues of physical communica- 
tion, must be inaccessible to the 
public, and this result can be pro- 
cured only either through an ele- 
vated road or through a tunnel 
For their experimentai road the 
company has chosen the latter 
device, and has built a tunnel! 
which contains two rails, one 
above the other, and of which the 
cross-section measures 8 sq. m™m 
(9.5 sq. yds.). For the round 
trip beginning at intermediate 
stations, branches and switches 
are provided. The function of 


commerciai nte 


Smaller diagram the experimental road, procured 


through an electric circuit, is 

such that the highest speed is 
reached very quickly. The cars have two wheels which 
run on the lower rail and also two rollers which fot- 
low the upper rail and hold the cars in position. The 
cars, moreover, have a middle compartment for mai), 
and other divisions for the motors and the devices 
used as brakes. In front and behind the body of 
the cars is a conical point to diminish the resistance 
of the air. The frame of the cars is of iron exclus- 
ively. The motors are attached to the frame by means 
of levers which swing around an axis perpendicular 
to the direction of travel. The current is applied 
through an upper conduit, and the brakes are worked 
by compressed air, as well as by the resistance of the 
air artificially increased by the wings attached to the 
sides of the front end of the cars. These wings stretch 
cut to catch the air. This device can stop a car within 
one minute and in a distance of three kilometers after 
the current is interrupted, but is used only as an ac- 
cessory to prevent the too rapid destruction of wheels 
and rails through the exclusive use of the rail-braks, 
a source of most active friction. 





A patent recently granted to Carl Farkas, of New 
York, describes a method for making incandescent 
lamp metallic filaments, which consists in producing 
on a conducting core a highly refractory coating by 
decomposing in a vacuum the vapors of a salt of a 
highly refractory metal in the presence of vapors of 
pyrogall, with final reduction in a vapor of hydrogen 
In detail, the vapors of chloride of chromium and pyro 
gall are introduced in a vacuum containing the con 
ductor, which serves as a core, which lattef is then 
heated by the passage of a current; the vapors are 
thereby decomposed, nascent carbon from the pyrogall 
acting as a cement, chromium probably being formed. 
When the coating has thus been produced the vapors 
are removed and hydrogen gas introduced, whereby 
the deposition is reduced to metal 
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Model motor-boat racing, a new sport, has caught 
the popular fancy in Engiand, and is being taken up 


in al! the large cities With a view to encouraging 


owners cf mode!s to enter their boats in the various 


competition challenge cups are offered by the clubs 


and the conditions are made so broad that every de- 
igner feels that there is a chance to win a trophy 


The prizes are awarded for speed, for workmanship, 
for the general appearance of the models, for the 


behavior of the machinery, and the performance of 


the boats while on the water 
Not less than 5,000 spectators gathered recently at 
Claphani Common, one of the many open spaces in 


South London, t the regatta on the lake 


Vyitness 


The competition brought to the front some of the 


speediest racing models; some particularly fine ones 
of saloon steamers liners, and torpedo boats; and 
other craft that were built for appearance rather than 
for racing 

The ule f racing were very simpk Each ner 


started his model boat to run a straight line over 
course, at the end of which officials appointed for th« 


purpose waited to “catch” the racers and return them 
to their owners After the models were once started 
no interferen wa permitted, the ability of the 


unguided boat to keep in a line for the finish of the 


course being part of the qualifications for prize win 
hing 

Over a ) ea ng fifty-one yards, four boat 
were started in the first race, at which the accom- 
panying pictures were taken The best time was 


hydroplane, the “Folly,” in 9 1-5 


second “Sunny Jim a gasoline craft, did the di 
tance in 12 seconds ‘Leda IV,” a steamer, covered 
it in 15 4 econds, and the fourth steamer, “Idunno,” 
n coud 


On running off the final heat, boat against boat in 
vy Jin scored three wins, the “Leda 
Idunno” one win, thus taking 


nd, and third prizes in the order named 


ilver cup The “Folly the fastest 

t ! ng trial unfortunately ran off 

il hrough her propeller fouling; 

an t get s nz in the others he had 
to ' 

Steering onsible for many awk- 

ward result le hatled by the 

ectate as add nt of the 

rezatta the ns r 

pointing and 


Some of the little craft that competed in the racing. 


MOTOR-BOAT 


som Mm ORES 


left to its own resources proved sources of great dis- 


appointment to the owners of models that failed to 


keep a true headway Boats that had run as true 
as a die on practice spins exhibited a tendency at the 
regatta to run anything but straight, or not to run 
at all. Gasoline motors refused to start, pumps gave 
out, boilers leaked, and the models exhibited a cranki- 
ness that showed there is a lot of improvement neces- 
sary before this sport can be brought to perfection. 
But that is why the regattas are encouraged The 
weak points of the models are strengthened, and 
motor-boat building is benefited as the result of the 
lessons learned from the eccentric performances of 
the models in the cup races. 

The reliability of electric power in model regattas 
was demonstrated again and again, one finely-modeled 
liner, the “Fairholme,” although not built for speed, 
scoring through the certainty of her performance and 
tl untrustworthiness of some of her competitors. 

e of the meeting was the performance of 

modeled gasoline boat, the “Silver Dart.” So 

fast was this entry, that the officials stationed to catch 
the models at the posts could not reach her when a 
little off the line, and she swerved away. Heading off 
down the pond, the little boat eluded a second at- 
tempt at seizure, and before she finally came to hand 
she had completed two round trips in brilliant if some- 
vhat erratic fashion, to the admiration of the spec 


The expediency of running the regattas on a circu- 
lar instead of a straight course is also engaging the 
attention of the experts, the difficulty of handling 
and controlling the big fast boats being very evident. 
In sending these speedy craft on a straight run across 
1 small pond serious accidents seem unavoidable. One 
beautiful model, the “Moraima II,” after accomplish- 
ing several fine sprints, eluded the catchers, dashed 
off on a course of her own, and wound up a series 
of mischievous gyrations by running full tilt into 
the bank riously damaging her hull and deranging 
the machinery. On a large lake, with a round course, 
such accident it thought, might be avoided by a 
circle of catchers standing ready to keep the boats on 
their way until the distance is completed 

The model motor-boat regattas have justified their 
existence by promoting improvement and bringing 
unknown designers and inventors of motor-boats and 
motor-boat machinery to the front. Instead of prov- 
ing their boats in timid retirement on some out-of- 
the-way pond, a test that affords no possibility of com- 


RACING 


parison with the work of other designers, a number 
of men with kindred ambitions are brought together 


in these challenge meetings, and the test of the new 
boat's ca jilities is thorough and. convincing. 


The sport has progressed so far that a national 
challenge cup is ready for the competing designers 
and model owners of the United Kingdom, and the 
various clubs are about to hold a general meeting to 
draw up rules for the government of the cup regattas. 
Naval men are especially interested in the exhibitions. 
At the regatta, which was the subject of the accom- 
panying pictures, Lieutenant William Barrett, R.N., 
attended with a party of naval cadets and rendered 
many services to the committee. 
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Cost ‘of 20,000 Candle-Power Street Lighting Plant, 
BY ALTON D, ADAMS. 

As tungsten lamps require only 36 per cent as much 
energy as the carbon type for equal illumination, they 
have greatly reduced the cost per candle-power of in- 
candescent street lighting. 

What can be done with such lighting in a small 
town is illustrated by the following costs and operat 
ing expenses for a plant to generate and distribute 
tungsten street lamps of 20,000 candle-power total. 

Unlike the merely nominal rating of are iamps, 
which are a number of times their true candle-power, 
the tungsten lamps are rated at their actual mean can 
dle-power in horizontal directions. 

The capacity of 20,000 candle-power is selected as 
nearly suited for street lighting in many medium and 
small towns, according to the density of illumination 
required. If lamps of 40 candle-power are selected the 
capacity named amounts to 500, and with lamps of 80 
candle-power the 20,000 candle-power capacity will 
operate 250, the efficiency being the same in either 
case. 

With 500 of the 40-candle lamps spaced 100 feet 
apart, or 250 of*the 80-candle lamps 200 feet apart, 5,- 
000 feet in length of streets may be lighted much bet- 
ter than is usual in small places, while ordinary re- 
sults may be obtained by spacing the 40-candle lamps 
200 feet apart or the 80-candle 400 feet apart from 
100,000 feet, or 19 miles, of streets. 

In the following estimates of the first cost and oper- 
ating expenses of a 20,000 candle-power plant, it is as- 
sumed that each part of the equipment, from the gen- 
erators to the poles, is used merely for the purpose of 
street lighting, so that both the fixed and operating 
expenses for this lighting are greater than they would 
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connection with commercial service under like 


ditions 
rhe estimate of first cost covers a suitable plot of 
nd. a station building of brick, concrete and steel, 
torage tank to receive petroleum by the carload, a 
ide-oil engine and accessories, an electric generator 

, all necessary apparatus and instruments, pole 
i on 50.000 feet of streets, circuits on these poles 


the distribution of tungsten lamps of 20,000 aggre- 
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yearly for each of the 40-candle lamps burned 4,000 
hours, or to 0.31 cent per lamp hour of burning. As 
each 40-candle tungsten lamp operates with 50 watts, 
the expense of 0.31 cent per lamp hour, including 
interest, amounts to 6.2 cents per Kilowatt hour con- 
sumed in the lamp. 

The same conclusion is reached by considering that 
at the efficiency of 1.25 watts per candle-power the 
production of 20,000 candle-power requires the delivery 

of 25,000 watts at the lamps, and this 
during 4,000 hours amounts to 100,000 























kilowatt hours, which into the annual 
expense of $6,200 gives 6.2 cents as be- 
fore. 
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The Coalinga Oil District, California, 

A report on the geology and oil re- 
sources of the Coalinga oil district, in 
the western part of Fresno and Kings 
counties, California, by Ralph Arnold 
and Robert Anderson, has just been pub- 


34! 


Monterey, 110 miles away, with San Francisco Bay, 
200 miles away, and with other points 

The report describes the topography, geology, paleon 
tology, and oil in the Coalinga district, which have 
been in part described in an earlier report published 
by the Survey but not now obtainable. The present 
report includes a more complete diseussion of the 
district and many new maps, sections, and other illus 
trations, besides a paper by Irving C. Allen gn the 
chemical and physical properties of the oils Many 
interesting points in connection with the history of th 
region in past geologic ages are brought out, and by 
means of careful descriptions of the formaticns 
foundation is laid both for an accurate study of th 
occurrence of oil within this region and for the tracing 
of formations and oil horizons in other parts of Cali- 
fornia. 


and 9 text figures The characteristic fossi!s of the 


The report covers 354 pages and includes 52 plates 


rocks of the region are fully illustrated I 

a means of identifying particular strata from | ) 
place and of determining the depth and position of the 
oil-bearing sands. The discussicns of the 
oil zones, of the factors affecting the 

















View of the lake, showing the start 
of a race. 


gate candle-power in any desired sizes, 
and fixtures on the poles for 500 of 
these lamps, all erected and con- 
nected complete and ready to operate. 

For this 20,000 candle-power plant 



















accumulation and the gravity of the ol 
of the relations of oil and water, and of 
the origin of the oil are of broad general 
interest. The maps and diagrams and. 
the detailed accounts of the geolegy of 
the wells and the character of their vari- 
ous products are of decidedly practical 
immediate value 

Bulletin 398 may be obtained without 
cost by applying to the Director of the 
Survey at Washington. 

ee 0-4 — 
The Current Supplement, 

The opening article of the current 
SuprpLeMenNt, No. 1790, deals with electr« 
chemical action and boiler corrosion 











as above with 500 lamp fixtures 
erected the total first cost is $14,200, 
or 71 cents per candle-power ca- 
pacity, giving $28.40 per 40-candle 
lamp. This cost of plant is based on present market 
prices of materials, labor, and apparatus, and assumes 
ordinary conditions at the place of erection In 
places where prices and freight rates are higher than 
is usual in the eastern half of the United States an 
increase of cost would result 

Operating expenses of the above plant will vary 
with the number of lamps used, even though the 
total candle-power remains at 20,000, because of the 
cost of lamp renewals, and also with the hours that 
the lamps burn yearly 

All night and every night lighting to the extent of 
4,000 hours per year is the most desirable, and costs 
less per hour than lighting on moon and other sched- 
ules that run down as low as 1,500 hours yearly. 
Such all night and every night lighting is gradually 
displacing the short hour service, and the following 
estimate of operating expenses is for lamps burning 
4,000 hours per annum With 500 street lamps of 
10 candles each making up the total 20,000 candle- 
power capacity of the above plant and burning 4,000 
hours, the annual expense of operation would be $6,- 
200, including $710 for interest on the first cost of 
$14,200, at 5 per cent. This expense of $6,200 covers 
all depreciation of the plant as well as the operating 
expenses that involve an immediate outlay of cash. 
Apart from the interest charge, the annual expense 
of operating the 500 lamps of 40 candle-power each 
during 4,000 hours yearly is thus $5,490. The total 
expense of $6,200, including interest, amounts to $12.40 


The “ Minnehaha” being taken out for 






her trial. 


lished by the United States 
Geological Survey as Bulle- 
tin 398. 

The district described, 
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which is about 15 miles wide 
and 50 miles long, stretches 


along the northeast base of The 


the Diablo Range and in- 

cludes a band of productive oil land 3 miles wide and 
13 miles long at its north end and a narrow strip of 
oil land along its southwestern boundary 

The region includes about 550 producing wells, which 
range in depth from 600 to 4,000 feet and penetrate 
from 20 to 200 feet of oil sand. The product ranges 
from a black oil of 15 deg. Baumé to a green oil of 35 
deg. Baumé. The yield of single wells differs greatly, 
ranging from 3 to 3,000 barrels a day. 

The district is the leading producer in California, 
and one of the most productiverin the world. Its pro 
duction in 1907 was 8,871,723 barrels, in 1908 it was 
10,386,168 barrels, and in 1909 it was probably 15,- 
200,000 barrels or more. 

The total quantity of oil thus far taken from the 
ground in the district to the end of 1909 was about 
63,000,000 barrels of 42 gallons each, leaving available 
a vast store of oil which has been roughly estimated as 
2,737,000,000 barrels. Even if this great quantity of 
oil is in the ground it is not possible to state whether 
all of it can ever be obtained. 

Pipe lines connect the district with the seaboard at 


“Sunny Jim” makes a great pace. 


there is often much loose thinking and loose 
talking concerning the _ stability of vocean-going 
steamers among those who ought to be better in- 
formed than comments made sometimes seem to indi- 
cate. The matter is set right in an excellent article 
entitled “Stability of Ships.” Edward Persen gives 
some interesting cam constructions. “Tunnels in Be- 
ing and Tunnels to Come” is the title of an articie 
which gives much useful information 
Thirsk contributes an instructive account of the Ger 


Richard 


man army, and shows how wonderful the military 
system of Germany is. Jchn L. Cowan contributes a 
good article on “The Story of Silk,” accompanied by 
many excellent photographs. 
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The newspapers recently published articles on the 
discovery of what was pronounced to be the greatest 
radium vein ever discovered in the United States in 
Leonia, Lincoln County, Montana. Inquiry of the Geo 
logical Survey reveals the fact that there is very little, 
if any, truth in the statements made 


























* Moraima,”’ model of a steam 
ocean liner. 


“ Fairholme,” an electric liner 
model. 


“ Belvedere LI,’ a gasoline 


MODEL MOTOR-BOAT RACING, 


model * Lusus,” a gasoline craft. Nute the 


heavy wake. 
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ROUGIER’S SPECTACULAR MONACO FLIGHTS 


BY THE 


PARIS CORRESPONDENT OF THE 


cessive power and the gyroscopic action of the motor 
indoubtedly had something to do with both of these 
fatal accidents. Le Blon made a speed record of 46.19 
miles an hour (5 kilometers in 4 minutes 2 seconds) 
at the Heliopolis aviation meeting near Cairo last 
January. 

ACCIDENT TO A CURTISS BIPLANE. 

While flying in a Curtiss biplane above San Fran- 
cisco Bay at Alameda, Cal., on the 5th instant, Frank 
Johnson plunged into the water from a height of 80 
feet, owing to his losing control of the machine. For- 
tunately he was uninjured, and was able to extricate 
himself from the aeroplane (which was not badly dam- 
aged) and to swim toward the shore. He was rescued 
by men in a skiff. 


FIRST TEST OF PARSEVAL MONOPLANE, 

The first test of Major von Parseval’s large mono- 
plane occurred on the 14th instant above Lake Plau, in 
This machine has a spread and length of 
15 feet, and is fitted with a 120-horse-power 4-cylinder 
motor. The trial flights were made in a violent and 
gusty wind with two men in the machine. The mono- 
plane capsized, and fell into the lake. The two engi- 
neers, Hoff and Blochman, were rescued. This ma- 
chine is provided with both wheels and floats, but 
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on the 26th ultimo, Leblanc had a narrow escape. He 
was at an estimated height of 900 feet when his pro- 
peller broke and flew off. Quickly stopping his motor, 
Leblanc skillfully glided to earth amid the cheers of the 
spectators. 





Ope 
The Ascent of Mount McKinley. 

Three months ago, a party headed by Thomas Lloyd 
left Fairbanks, Alaska, for the purpose of climbing 
Mount McKinley. The summit was reached on April 
3rd, after a month of steady climbing. A camp was 
established at the base of the peak in March. The 
companions of Thomas Lloyd were W. R. Taylor, 
Charles McGonigle, and Daniel Patterson. Six other 
men were also included in the party, but they were 
left in care of the four camps established on the way 
toward the top of the peak. Up to 12,000 feet the as- 
scent was easy, but the next 4,000 feet were climbed 
only by hewing steps out of solid ice. When the 16,- 
000-foot level was reached, a final push was made by 
The expedition 
had its inception in the violent controversy which 
raged when Dr. Cook was lecturing. To settle the 
point whether or not he ever climbed the mountain, 
and to prove that it could be done, an expedition was 
financed by August Peterson and William McPhee. 

No trace of Dr. Cook’s 
ascent could be found on 


the four men named, with success. 





, yral ig ié f the offering of ubstantial 
oriy for fli l Bay <« Monaco, 0D ivi 

) le t i t Thi ar, | ! ich big 

id ha been made } the art of flight that there 

probably a of aviator who ar willing to 

try a flight water, even without any special 
irrangement being made for landing in this ele 
ment in ca they are forced to do this 

With the spectacular flights of Paulhan and Charles 
I Hamilton over the Pacific Ocean last January as 
an examp Rougier, a famous French cyclist and 
automobilist whe has lately joined the flying ranks 
early last month made some thrilling flights above 
Monaco Bay, photographs of which we reproduce. 

The first flight of an aeroplane over Monaco Bay 
was made n Maret rd. Starting from the quay 
Rougier de ribed a figure eight above the bay and 
flew ) r Cal Marti at a height of 250 feet He 
landed safely at his starting point after a flight of 
4 m ite 

Rougie: second flight above the bay was made on 
the 6th ultimo in the presence of the Prince of Mo- 
naco and a large number of spectators. This and the 
flight the next day were each from 5 to 10 minutes’ 
duration On the 7th he passed 100 feet above the 
line f fortifications, as shown in our front-page 
illustration and flew 
straight acros the bay, 

taining a height of 
1200 feet ahove Cape Mar 
tin Despite some rather 
strong wind gusts, the bi 
plane flew with steadiness 
and without tipping dan 
gerously On his way 


back to the atarting point 
Rougier performed evolu 
tions above th casino of 
Monte Carle at a height 
Finally he 


flew back to the rock of 


of 200 feet 


Monaco, and landed with 
precision upon he nar 


row quay 








either of the two peaks 
which constitute Mount 
McKinley. No records of 
his were discovered. 

Various estimates have 
been made of the moun- 
tain’s height. W. A. 
Dickey, an American pros 
pector, estimated it at 20- 
000 feet, and gave the 
peak its present name. 
Robert Dunn, who made 
four attempts to climb the 
peak, estimated its height 
at 20,300 feet. 

Inasmuch as the present 
party was not properly 
equipped to measure the 
height of the mountain, 
its achievement is not of 
much scientific value, 
Fortunately, Prof. Her- 
schel C. Parker of Colum- 
bia University has. ex- 
pressed his intention of 
climbing the peak regard- 
less of Lloyd’s success. 
Dr. Parker will approach 
the peak from the south- 
ern side, and will study 
the glacier and various 








On March Sth he again 
started from tt juay of 
the port, and fie straight 
for Cape Martir across 
tl ba He e to a 
height of ( feet d 

‘ hed a re i t 
ba passed over he rocky 
shore at Monaco and 
landed at his exact start- 
ing point after a 16-minute 
flight ri next day he 
made his longest and 
most spect: ila flizht 
Starting at 5:10 P.M he 
rose rapidly, and described 
a circle above the sea Re 
turning, he made two more 
circles above the Casino 
Phen till rising, he flew above Mont Egel (eleva 
tion 2,6 feet Passing over the ummit, h l 
to La Turbie, whe he turned at a height of 
and flew back | his tarting point The lengt of 
this flight was 28 minutes and 34 seconds. On Marcel 
10th Rougier again flew around the Bay of Monaco, 
and on the 17th he made another fine flight of a quar- 
ter of an hour n the course of which he passed 600 
feet above Cape Martin, following the rocky shore of 
the coast im returning. These flights of Rougter on 
his Voisin biplat a onstrate that considerable de 
gree of automati tability can attained by vertical 
partitions between tl main plan and quite dis- 





credit the cabled report just received from France to 
the effect that the Voisin brothers have given up as 
impractical their system of tnherent automatic stabil- 


ity, and have adopted wing warping instead. 
= a + 6a —— = 


Aereonantic News at Home and Abroad, 
LE BLON'S FATAL ACCIDENT, 


Besides the record flights by Rougier above Monaco 


Bay. Le Blon, another famous automobile racing driver 


who has been flying a Blériot monoplane, made a won- 
derful flight a t Bay of San Sebastian, Spain, 
the ad ir H tarted in a high wind, and 
ade 1 t bay at a height of 
f ! turned upside 
dowt ing 1 he ntrepid 
wa it like that 

t ' 

revolving cyl I 


Rougier flying over the yachts in the Bay of Monaco in his Voisin biplane. 
THE AVIATOR FLEW OVER MONT EGEL (ELEVATION 2625 FEET), AND THRILLED MONACO FOR TWO WEEKS. 


whether or not it started from the water, is not known 


LIGHT OF THE FABRE HYDRO-AEROPLANE, 

ucing the first aeroplane to rise from 
water and fly mu apparently be given to M. Henri 
Fabre, who, according to the French journal L’Aero, 
succeeded in getting his combined hydroplane and 
aeroplane to leave the water and make several flights 
1,200 to 1,500 feet in length at heights of from 6 to 10 
feet. he experiments were made at the Port de la 
Méde at Martigues, a city near Marseilles. The first 
successful flight from water was made on March 3lst. 


NEW RECORDS OF FLIGHT WITH PASSENGERS. 

On the 5th ultimo Henry Farman broke all records 
of flight with one or more passengers by carrying Mr. 
Hevardson, of the Daily Mail, ard Mme. Frank for 1 
hour, 2 minutes, and 25 seconds. The performance 
was accomplished with ea new and smaller biplane 
than he has been in the hab't of using. Just a month 
later, on the Sth instant. Ds ‘iel Kinet, a Belgian, 
broke the world’s record for ‘tizht with one passen- 
ger by flying 2 hours and 20 ‘uinvics at Chalons. This 
record was also’ made with e Farnar machine. 

A NEW CROSS-COUNTRY RECORD. 

Emile Dubonnet, on pril 3rd, won the 100-kilo 
meter (62-mile) cross-country flight prize offered by 
La Nature He mad a fine flight from Savigny- 
ur-Orge to FertéSt. Ac bin (about 68 miles) in 1 hour 
and 50 minutes 

EFFECT O} A PROPELLER BREAKING IN FLIGHT 


While practising at Pau with his Blériot monoplane 


phenomena. He will take 
with him scientific instru- 
ments, by the skillful use 
of which 
more information will be obtained than could be se- 
cured by a party of four unscientific but hardy explorers. 

Barril, the guide who exposed Cook, is inclined to dis- 
pute Lloyd’s claim. 


undoubtedly 


we. 
~~ eo 








A New Way of Lighting Stages, 

A new system of electric lighting for theater scenes 
was tried not long since at the Imperial Opera of 
Berlin, and, it is stated, with great success. It is the 
invention of the Spanish engineer, Fortuny, and uses 
an arc lamp as the source of light. The rays of the 
lamp, instead of falling directly on the scene, are 
thrown against a series of silk bands which are un- 
rolled and set in any position by means of pulleys. 
The bands serve to reflect the light and change it into 
a perfectly diffused light. The new method also in- 
cludes a sky which is formed in a quarter of a sphere 
and composed of a steel cap which is treated with a 
dead white coating. The diffused light is sent into this 
dome and gives the illusion of an unlimited space. 
Another interesting device is used to dispense with the 
ordinary clouds which always have a rigid appearance 
to the audience. These now appear to be quite plastic 
and mobile. Such result is secured by the use of 
mirrors which reflect painted screens representing the 
clouds. When the mirrors are rotated slowly, the 
clouds appear to slowly move over the sky. All the 
present system is worked from four small cabins which 
are placed in the auditorium. “ompetent persons are 
of the opinion that the present invention forms a con 
siderable progress from an artistic as well as a tech 
nical and economical standpoint, 


——— ay, 
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An Automatic Projecting Lantern with Electrical Control 


Hitherto it has been necessary for a lecturer using 
ustrations to employ an assistant to operate 


lanter! 
the lantern and insert each slide at the proper moment 
M. Moulin has invented an automatic lantern (Fig. 1) 


which dispenses with the services of the assistant. 
The ingenious mechanism which inserts and removes 
the slides can be adapted to any projecting lantern 
and enables the lecturer, by pressing an electric but 


ton on the platform, to show any picture at will. Thee 


invention will be especially serviceable to teachers, as 
is shown by Fig. 4 The pictures can be thrown on 
the white wall of the class room, and if a powerful 
source of light is employed it will not be necessary to 
darken the room to an extent sufficient to prevent the 
taking of notes or the use of the blackboard 
The lantern s ides are attached to a conveyor, com- 
posed of two chains connected by grooved cross-bars, 
hich pass over a skeleton drum, formed of two iron 
s connected by six rods. Each slide is firmly held 


bet wee fixed and a movable bar of the conveyor by 
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Fig 2.—Front and side views of chains carrying slide 
holders. 
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the tension of the spring r (Fig. 2). The drum is 
turned by a small electric motor, by means of a tan- 
gent screw, and, as it rotates, the slides are brought 
successively opposite the projecting lens In this 
operation the flexible con 


veyor, carrying the slides, is 


BY JACQUES BOYER 


through the rotor R, which, consequently, remains mo- 
tionless. By pressing the key a, the current is sent 
through the rotor circuit in the direction indicated by 
the arrows, and by releasing a and depressing a’ the 
current and the rotation of the motor are reversed. 
The incandescent lamps L and L’ are bridged on the 

















\Fig. 1.—An automatic projecting lantern. 


keys to diminish sparking, but they also serve another 
useful purpose. When the key a is partially depressed, 
so that it does not touch either contact, the rotor cir- 
cuit is completed through the lamp L, which greatly 
increases the resistance of the circuit, and the cur- 
rent flowing through the rotor is further diminished 
by more than one-half by the shunt effect of the lamp 
L’. Hence, the motor turns so slowly that it is an 
easy matter to stop the desired slide exactly in front 
of the lens, by releasing the key a at the proper mo 
ment. Neither of these effects is produced when the 
key a is fully depressed, because the lamp L is then 
short-circuited by the key and the resistance of the 
circuit is thus made so small that very little current 
is diverted through the other lamp. A slow movement 


of the motor and the slides in the reverse direction is 
similarly produced by partially depressing the key » 
>+eore 
Tides at Panama, 

The average time of high water at places on the Pa 
cific coast of the Central American isthmus is three 
hours after the moon's meridian passage at Panama. 
The average time of high water at Colon is six min 
utes, and at Greytown one hour after the moon's meri 
dian passage at Colon. In other words, as Colon and 
Panama are nearly on the same meridian, it may be 
stated that high tide will occur at the Pacific or Pana 
ma end of the 
hours and fifty-four minutes after high tid« 
lantic or Colon end; and high tide will occur at the 


anama Canal, on the averag 


A Lie Al 


Pacific or Brito end of the Nicaragua Canal route two 
hours after high tide at the Atlantic or Greytown end. 

The level of mean tide is practically the same at 
both ends of both of these isthmian canal reutes, but 
at Panama the tide ranges from 10 feet above to 10 
feet below mean sea level, while at Colon it only 
ranges from 6 or 8 inches above to 6 or 8 inches belo» 
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Fig. 3.—Electric wiring for automatic projector. 





























mean sea level, and at Brito or San Juan del Sur the 
tide ranges, in the extreme, from 4 feet above to 5 feet 
below mean sea level, while at Greytown it ranges le 
than 5 inches above and below mean sea level. 

Thus with a sea-level canal built along either the 
Nicaragua or the Panama route, there would be 
through currents from the Pacific to the Atlantic at the 
times of high tides at the Pacific termini, and from 
the Atlantic to the Pacific 
at the times of low tide at 





taken up from a box behind 
the drum and delivered to 
a receiving box beneath the 
lantern 

The motor is shunt- 
ound, so that it can be 
reversed by reversing the 
current in the armature 
coils. In this way a slide 
which has already passed 
the lens can be _ brought 
back and projected again, 
if desired. The electrical 
connections by means of 
which the apparatus is con- 
trolled are shown diagram- 
matically in Fig. 3. Be- 
neath the lecture table is 
a switch J, the closure oi 
which sends a current 
through the electric arc A 
of the projecting lantern, 
and also through the field 
coils S of the motor, which 
are connected in parallel 
with the circuit containing 
the arc and its rheostat 
On the table are two double 
contact keys a and a’. The 
upper contacts of these 








the Pacific termini 

In answer to the specific 
question, “Assuming that 
the Pacific tide rises about 
8 feet, suppose it to be high 
tide at San Juan del Sur, 
Nicaragua, at noon, stand- 
ard time, what would be the 
approximate difference in 
level of the Atlantic at the 
same time, say, at Grey 
town, Nicaragua?” it may 
be stated that at the time 
of high tide at San Juan 
del Sur it is two hours 
after high tide at Grey 
town, and if the assumed 
rise of 8 feet at San Juan 
del Sur is above mean sea 
level, the difference in level 


between the two end 
canal would b about 7% 
feet. 


ee 
To secure accurate infor 
mation with reference to 
the weather conditions, D1 
William Shaw, 
the Meteorological Office of 


Director of 


Great Britain, has been 








keys, 1 and 1’, are connected * traveling in western Cap- 
with one wire of the gen- ada. With reference to the 
eral circuit; the lower con- alleged general changes fn 
tacts, 2 and 2’, are con- the climate, owing to th: 
nected with the other wire, settlement of the country 
and the fixed ends of the Dr. Shaw is skeptical He 
keys ar¢ connected,  re- states that he has observed 
spectively, with the two that the people of all locall- 
brushes of the commutator ties are under thé impres 
attached to the rotor or sion that the climate of 
armature 7? of the electric their district is undergoing 
motor. Hence, when neither a change. The statistics do 
key is pressed, both not, however, bear out thi 
brushes are in connection Fig, 4.—A lecture illustrated by the automatic projector, controlled by the lecturer himself, idea. There are oscilla 
with th me main wire, w tions, but no permanent 
and no current flows AN LUTQMATIC APPARATUS FOR PROJECTING PICTURES, changes in the climate 




















Insect i " d literall ipon anything and 
< j f h nouri nt may be extracted 
t dint f ng iv backed up by equally strong 
< i \ ibstans ma be bone dry ilmost 

} ‘ i ind il way uninviting;, yet so 


a t origir l tras ib! to the 


Paeors 


Scientific American 


BY HAROLD BASTIN 
seattered about the surface of the woodwork—much 
as though the piece of furniture had been “peppered” 
These 
indisputable evidence that your chair is 


from a distance with a charge of dust-shot 
signs are 
beetle-riddled; and unless by some means you can 
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IN HOUSE AND STORE 


temperature be kept a little above that of boiling 
water, not a single beetle will be alive when the bak- 
ing is over. Often it would be impossible to adopt 
either of these methods, and in such cases the best 
plan is first to place the piece of furniture in a very 

hot room for some hours, then to in- 














ject, by means of a very fine-nosed 
syringe, a poisonous liquid—such as 
creosote or cyanide of potassium—into 
as many of the tiny “worm holes” as 
can be found on the surface. Then re- 
move the furniture at once to a cold 
place, when the sudden change of tem- 
perature will cause the poisonous fumes 
to be drawn into the innermost re- 
cesses of the burrows Finally, the 
holes on the surface should be stopped 
up with paraffin wax. 


The various species of Anobium, and 





their bigger relatives of the genus 





anit ‘ tab kingdom, at least 
ol il I ma kinds 
“ f 1 is it the herewithal of 
existence And because they are omni 
ve i in t fullest sense of the word 
insect rank ' the worst pests with 
which ci 1 man ha to contend 
whet ! j allir b that of a pre 
ducer ¢ a d minator of the neces 
" , Much ha 
t ! ! da 
tior | I ryor | prob 
Kk! thing at least of the tax 
which has be imposed upon the ex 
cheg i I by such insects 
as tl Col do beetle and the scale 
of the ange gre But it is with certain pests 
hich I devastating in their activities, affect 
‘ he dividual comfort of our readers that 
the riter proposes briefly to deal in this place Prob 
ibly few peor realize what a number of insect pests 
ire to be found in the ordinary house or larder In 
penetrate the very fabric or our dwellfng-places 
t i f is th yoodwork is concerned. They 
burt to o1 furniture and our books, and con 
ume by ow degrees the very carpets on our floors 
od the clothing in our closets and presses 
\mor I t wid distributed of these domes 


ts are certain tiny beetles of the genus Anohium 


I ir ancestral home wa in the woods and lanes 

here they are still abundantly represented, frequent 
ing the dead brancel of tree and shrubs They 
have, he ver, forced an entry into almost every old 
I in tl ind, a well as into many a modern 
Cweiling, where they accomplish considerable mischief 


boring into and consuming furniture, beams and 


wood rk in general This uccessful assault of our 

i must e been accomplished many centuries 
iz for he commonest species was dubbed 
dlomest } by the old naturalists, and is so called 
t the present day This insect is barely one-sixth of 


an inch in length, gray-brown in color, cylindrical in 
with its head hidden in, or overhung by, the 


thorax The tiny grubs are soft-bodied, with hard 
heads and-—-as their work bears witness—powerful 
jaw it is not difficult to detect the presence of these 
grubs in woodwork Suppose that you have a valu- 


ible Chippendale chair, and that you notice beneath 
certain little heaps of yellowish dust 


Inspection of the chair itself reveals minute holes 


Cigars damaged by the tobacco beetle. 


contrive to dislodge the pests, they will slowly but 
surely reduce the woodwork to dust and chips 

When once a piece of furniture is assailed by Ano- 
bium, it is a very difficult matter to eradicate the pest. 
Several methods have been suggested. One plan is to 
place the piece of furniture in a refrigerating chamber 





























Dust from the borings of Wine bottle cork showing 
the cork-catery ir oF the burrowings of the 
a bottie-neck cork-caterpillar, 


for a week or two, and thus attempt to kill the beetles 
and their grubs by cold It is somewhat doubtful, 
however, whether even this severe ordeal will destroy 
all the beetles Another way, and probably a more 
effectual one, is to place the furniture—first taking it 
to pieces if necessary—in a hot chamber or oven, and 
there bake it for twenty-four hours or more. If the 


Xestobium, by no means confine their 

attacks to furniture. The whole wood- 
work of old houses has been so completely riddled by 
their borings as to render the structures unsafe. In- 
deed, a beam that has been tenanted by these insects 
for a number of years is little better than an outer 
shell containing a mass of wood-dust. A photograph 
showing damage done to woodwork is here reproduced 
Xestobium, by the way, is the common “death-watch, 
while Anobdium also is in the habit of making a tap- 
ping sound The nocturnal tapping of these insects, 
distinctly audible in a room where there is an other- 
wise complete absence of noise, has for many cen- 
turies been regarded by the superstitious as a warning 
of the approach of death. This uncanny interpreta- 
tion of a mysterious sound is scarcely surprising when 
we remember that only in recent years have natural- 
ists discovered its true cause The little beetle has 
been found in some secluded spot, jerking its hard 
head at regular intervals upon the surface of the wood 
beneath it So far as can be told, its rappings con- 
stitute a kind of courtship ritual. Obviously they hav: 
no connection with the latter end of mankind. So that 
the old “death-watch” theory has been exploded! 

While speaking of these bettles, the writer may 
mention another insect, known as the “book-louse.”” It 
is very minute, soft, and wingless Its color is that 
of pale amber, while it is not distantly related to the 
“white ants” of tropical countries. Atropus divina- 
toria, to give the book-louse its scientific name, is very 
common in old houses, especially if they are damp 
As its popular name indicates, it may be found among 
old books and manuscripts, where it seems to browse 
upon the surface of thee paper It has also been 
known to damage collections of dried plants and in- 

(Continued on page 348.) 



































‘ been the home of a 
aterpilla t the codlin-moth, 


Ginger root attacked by the paste 


Cigarettes damaged by the tobacco 
beetle, reetle, 


A book showing the ravages of th« 
** book-worm.,’ 


















































Macaroni attacked by the paste beetle, 


INSECT PESTS IN HOUSE AND STORE, 


Grains of wheat (magnified) which have be 
eaten into by the corn weevil. 
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FIRE-PROOF CONSTRUCTION AND OUR ANNUAL 
FIRE LOSS. 
It is estimated that our annual fire loss, and the 
expended for fire protection, etc., represent 


sum 
an annual sum that is approximately eyual_ to 
the cost of building the Panama Canal. The public is 


awakening to the 
economic signifi- 


Scientific American 


both the ribs and the lath being made from the same 
sheet of steel. The object of the ribs is to give suffi- 
cient stiffness and rigidity to the Tath, so that when 
used in walls and partitions no studs, such as are 
required by the ordinary plain lath, will be neces- 
sary. When it is used as reinforcement for floor and 
roof slabs, no wood centering or falsework is re- 
quired; for the ribs give the required stiffness. If 
this sheathing is used for partitions, it is merely 
necessary to provide a fastening at the floor and the 
ceiling. The sheets are then set_in place and the 
plaster applied directly to both sides. 

For sidings of factories and similar one and two- 
story buildings, a framework of steel or concrete is 
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ATTACHMENT FOR WOODWORKING MACHINES. 

The accompanying engraving illustrates an attach 
ment for woodworking machines generally known as 
molders or stickers used in sash and door factories for 
cutting rabbets and moldings in the parts to receive 
the panels. When a door is to be provided with a 
pane of glass, it is usually necessary to cut away ihe 
molding or rabbet at one side, so that the glass can be 
inserted when the door is completed and be held in 
position in the usual manner by means of putty in 
order to avoid a second operation to cut away the mold 
ing for this purpose, the auxiliary cutter shown in 
the accompanying engraving is provided. The auxii 
iary cutter is arranged to be moved axially into and 
out of operative 

position, so that 








cance of this fact, 
and business men 
generally are be- 
ginning to realize 
that the best way 
to guard them- 
selves against the 
fire peril is, not so 
much to institute 
elaborate means for 
extinguishing fires 
and burden them- 
selves with heavy 
insurance, as to so 
erect their  build- 
ings that it will be 
difficult for a seri- 














when it is no long 
er desired to cut 
away th 

the opera } 

the auxiliary cut 
ter can be stopped 
In Fig. 1, which 
shows a face view 
of the machine, the 
main shaft is 
shown at A, and 
mounted upon it is 
the main cutter 
head, provided 
with the cutters B, 
which form the 
rabbet and wmold- 
ing. Immediately 











ous fire to origi- 
nate, and, if it 
does, impossible 
for it to obtain a 
serious hold upon 
the building. The growth in favor of fireproof con- 
struction has been indirectly stimulated by the growing 
price of lumber, the advance having been so great that 
for some forms of construction there is but little extra 
initial cost involved in putting up strictly fireproof 
construction. Indeed, from an investment standpoint 
it can be demonstrated that the fireproof building !s 
the only really economical building. The saving in 
the cost of insurance, reduction in depreciation 
chargés, the guarantee against interruption of busi- 
ness by fire, combine to make an unburnable building 
the cheapest in the long run. 

The phenomenal development in reinforced concrete 
construction must be regarded as one of the most sig- 
nificant movements in the broad field of architecture 
and engineering. It is not too much to claim that 
the lion’s share of improvements in this direction is 
to be credited to American engineers. The experi- 
mental work on sample structural members, and espe- 
cially upon beams and columns, has led to a pretty 
thorough knowledge of the true principles of con- 
struction to be adopted for reinforced concrete when 
used in such members; and the introduction of a 
reinforcement designed to adequately take up the 
shearing strains, as supplied for instance in the Kahn 
system, has made it possible to produce beams, gird- 
ers, stringers, and other members subject to bending 


Applying the plaster to a rib-stiffened steel lath and plaster partition, 


FIRE-PROOF CONSTRUCTION. 


provided to which the sheets are attached. Lines of 
supports are provided, about six feet apart, and the 
Hy-Rib is properly fastened to them. The framework 
is similar to that which would be provided where 
the ordinary wood sheathing or corrugated iron is 
used, except that the girts can be placed a greater 
distance apart. When the steel has been properly 
placed a special stucco plaster is applied in two coats. 
Where the system is used in connection with floors 
and roofs, supports are ordinarily provided about five 
feet apart. The sheets are laid directly over the sup 
ports with the lath face downward. All that is neces- 
sary to complete the work is to put in the concrete 
on the upper sides of the sheets to the required thick- 
ness. Only a sufficient amount of concrete will flow 
through to give a thorough clinch on the steel. This 
leaves a roughened surface on the underside, which 
provides a satisfactory key for the plaster applied on 
the ceiling below. By use of reinforcing materials 
similar to this, nearly every type of building, no mat- 
ter how small, may be built fireproof at a cost very 
little greater than the ordinary wood framing. 
IMPROVED ELEVATED RAILWAY CONSTRUCTION. 
The combination cross tie and “block” tie construc- 
tion shown in the accompanying drawing has for its 
object to reduce the noise of elevated railroads and 
increase the light to the 
street below. An open con- 
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struction is provided, yet 
the rails have an almost 
continuous support, which 
tends to absorb and stop the 
vibration sent out from the 
rails. Most of the noise 
from a train on an elevated 
structure is due to the pas- 











a <} : ti | sage of the wheels over the 
i 





rail joints and there is no 
doubt that this noise is 
intensified by the inefficient 
support of the rails at such 
points. Should the three 
“block” ties be removed, 
letting the rail free of sup- 
port, and a wheel be rolled 
over the rail, the vibrating 








SECTION CC noise would be very great. 








IMPROVED ELEVATED RAILWAY CONSTRUCTION. 


Stresses, whose strength can be determined with de- 
Ppendable accuracy. 

Side by side with the development of reinforced 
concrete members, such as are suitable to what might 
be called the skeleton frame of concrete building, 
much experimental work has been done in producing 
4 suitable form of walling or paneling, for filling 
in the broad open surface represented by the wall 
Spaces, the floors and che roofing. In the accompany- 
ing illustrations we show what is known as the Hy- 
Rib method of steel sheathing, which is an interest- 
ing case of development along this line. It consists 
of a special steel lath stiffened by rigid high ribs, 


By inserting “block” ties 
between, this noise is de- 
creased in proportion to the 
number of ties inserted until when a continuous sup- 
port is made the noise is reduced to a minimum. It 
is but natural for engineers to copy precedents, and 
for this reason the usual system of cross ties, 
which, by a process of evolution, has been found 
most satisfactory for a road constructed on the ground 
has been adopted for elevated railroads, with the result 
that an excessive amount of noise is produced when- 
ever a train passes over the rails, and the street is un- 
necessarily darkened by the multiplicity of cross ties. 
This proposed system of building an elevated railroad 
has been suggested by Mr. Carl R. Klok, of 1243 Colum- 
bia Avenue, Chicago, IIL 


Building a roof of reinforced concrete construction, 


in front of the cut- 
ter head is a table 
C, on which the 
work is supported 
and a pair of guides D, for holding the work in posi- 
tion. The auxiliary cutter is mounted on a shaft EF. It 
consists preferably of a square cutter head previded 
with a pair of blades F. Fig. 2 shows a side view of 
the auxiliary cutter moved to inoperative position se 
that it clears the work G supported on the table ¢ 
The shaft of the auxiliary cutter is provided with a 
yoke, and collar H, by which it may be moved axially 
so as to bring the cutter into engagement with the 

















ATTACHMENT FOR WOODWORKING MACHINES. 


work G. The driving pulley of the shaft H is shown at 
J. The inventor of this attachment is Mr. A. C. Tip. 
pett of 1283 Franklin Avenue, Astoria, Oregon. 
— Oe +O+ em 
SHAFT COUPLING. 

Pictured in the accompanying engraving is an im 
proved coupling of the type adapted for connecting the 
abutting ends of two revoluble shafts. Briefly, the 
device consists of a key and a sleeve which -serves 
to hold the key in place while a second locking key 
serves to retain the sleeve in position over the twe 
shafts. As shown more clearly in the sectional view 
Fig. 2, and in Fig. 5, a keyway is cut in each shaft. 
and a pit or recess is formed at the end of the 
keyway. The shafts are turned so that the two key 
ways are in alignment, and then a key of the form 
shown in Fig. 4, and indicated at A in Fig. 2, fs 
fitted into the keyway The key is provided wit 
lugs at the end, adapted to fit into the pits of the 
keyways. Before bringing the shafts together, a sleev 
C is fitted over one of them. This sleeve, as shown 
in the cross-sectional view, Fig. 3. is formed with 
a keyway adapted to fit over the key A when it is 
moved over the abutting ends of the shafts. To hold 


the sleeve in position, the key D is used Ch fit 
into an exterior keyway in the sleeve © and is pro 
vided with a pair of iugs EZ, which pass through the 
sleeve and into the two shafts. A screw F' serves to 
hold the key D to the sleeve (. In this manner the 
two shafts are rigidly connected. Owing to the lare 
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diaméter and massive construction of the sleeve C 
ahd owing to the manner it il two key are 
interlocked, the coupling | , ngth equal to that 
of any portion of « When the hafts al 

coupied ti g1 nt with each other 
and it is impo n oT haft relatively to the 
other ex i ‘ ifficier t mutilate them to 
a considerab Kte! 4 patent on this coupling has 

















A STRONG SHAFT COUPLING. 


been secured by Mr. William F. Baum, of 2302 Cedar 
Street, Philadelphia, Pa 
+o 
A NEW SYSTEM FOR HIGH-TENSION INSULATION 


\ patent recently issued to Louis Steinberger of 
Brooklyn, N. Y., covers a novel and improved system 
of insulation for high-potential electric conductors to 
be used in yarious relations and for various purposes, 
such as power transmission and for guy wires or ca- 
bles employed as stay for towers or poles, masts, 
and other support used in wireless telegraphy and 
telephony, as weil as in regular commercial work. It 
marks a radical departure in the development of in 


sulator systen 


The system comprehends a series of insulators, pré 
ferably of a thimble type, and a series of other insu 
ators of a rod type, the thimble-type insulators being 
alternates i the rod-type insulator and together 


therewith forming a flexible chain of parts which may 
be extended indefinitely 

The under urface of the thimble-type insulators 
will be. of cours it all times comparatively dry 
Bach thimble-type insulator acts like an umbrella cov 
vering the upper end of the rod-type insulator below 
it and connected 
therewith, there 
by keeping it dry 





under the most 
unfavorable con 
ditions (as, for 
instance, when all 
the insulators are 
subjected to the 
action of a driv- 
ing rain); hence 
the group of in- 
sulators must al- 
ways afford ade 
quate insulation 
for all practical 
purpose 

This ystem 
will practically 


and undesirable 
grounding of the 
current either 
from conductors 


from support 


same 
In this system 
the various parts 
may be readily 
detached and re 
placed by other 








parts and the 











total number of 


A NEW SYSTEM OF HIGH- parts may be in 
TENSION INSULATION, creased or dim 
inished at will 

fter the original structure is built, this feature being 
: i ' t in instances where, after the in 

the voltage is to be increased 

ure of the system is the 

flex ind that the tructure 
as y inde! prin ten 
iol theret t l ! \ that 


e} ! { t 1 rt 
tive ou pa i 


abrupt accid 


mechanism 


prevent leakage 


tructure for 
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SIMPLE LETTER SCALE. 

An inventor has recently struck upon the simple 
idea of using coins to weigh letters, so that the value 
of the coin will represent the value, of the stamp that 
must be applied to the letter. A simple beam scale is 
used, provided at one end with a clip for holding 
the letter and at the other end with a clip for holding 
the coins. If the scale is te be used for first-class 
matl, the rates for which are two cents an ounce, the 
fulcrum of the scale is so placed that a letter weighing 
an ounce would be_just counterbalanced by two one- 
cent coins in the other clip. As shown in our illus- 
tration, the scale beam is made of sheet metal bent 
to channel form with the ends turned over and termin- 
ating in knife-edged pivots on which the letter and 
coin clips are suspended. A detail of one of these clips 
ie shown in Fig. 2. It is made of a single piece of 
metal bent to form two jaws, which may be roughened 
or crimped to provide a better gripping surface. At 
the upper end of the clip are two ears bent upward and 
provided with apertures to receive the pivots of the 


scale beam 


\ bail-shaped handle serves as a fulcrum 
for the scale In order to adjust the scale accurately, 
a metal poise is provided on the under side of the 
scale beam. The scale beam is formed of two ears, 
which pass through a slot in the poise and are bent 
back upon it to hold it in place, as indicated in Fig. 
3. The poise may be delicately adjusted to bring the 
scale to a correct balance. The inventor of this ingen- 
ious letter scale is Mr. Willis J. Fink, of Elk Point, 
South Dakota. 
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INLET VALVE AND SCREEN FOR PUMPS. 
The device which is illustrated in the accompany- 





ing engraving is adapted particularly for use in con- 























SIMPLE LETTER SCALE. 


nection with water pumps in boats, the object being 
to strain the water that is drawn in by the pump. The 
strainer is provided with a special attachment whereby 
it may be cleansed instantly while the valve is in 
service. The body of the valve is indicated at A in the 
illustrations and is provided with a branch B, whereby 
it may be connected with the pump. The lower portion 
of the body is enlarged to form a valve cage (. Screwed 
to the cage is an extension member D, which, at its 
lower end, is formed with a screen FE. A valve seat 


plate # is secured in the chamber C, and upon it rests 
the valve G Lugs H in the top of the chamber C 
serve to limit the upward lift of the valve G. Passing 


centrally through the valve and casing is a rod J 
which, at its lower end, is fitted with a pair of blades 
K. These are adapted to be pressed against the outer 
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INLET VALVE AND SCREEN FOR PUMPS, 
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surface of the screen £ under tension of a coil spring 
L. By rotating the rod J the blades K are caused to 
scrape the screen EZ, and thus remove any dirt that 
might clog the openings of the screen. Mr. Olof H., 
Lillyman, of Potlatch, Idaho, has just secured a patent 
on this improved inlet valve and screen. 
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THE INVENTOR OF DIVING ARMOR. 

Among pioneer inventors, to whom the diving dress 
in its present perfected form owes so much, was Wil- 
liam Hannis_ Taylor. 
The previous “hit or 
miss” attempts were su- 
perseded by the Taylor 
patent of June 20th, 
1838 (No. 578) in which 
the essential feature 
was the valve allowing 
the emission of con- 
sumed air without an 
influx of water. Previ- 
ous to this time, there 
had been the diving 
chests and the diving 
bell, of which the lat- 
ter, introduced by 
Smeaton in 1778, was 
the safest and most 
practical device for 
submarine exploration. 
The diving bell has 
been developed along- 
side of the diving dress, 
and is still in use. 

The general appear- 
ance of Taylor’s diving 
armor was like that of 
a knight’s suit of mail, 








except for a prominent 

bulge in the body piece. A large pipe coming down 
from the surface, and penetrating the body piece 
at the bulge. supplied the fresh air, while a short 
pipe entered the body piece on the other side, and 
was provided with a valve which carried off the ex- 
haust. Although diving armor has now reached its 
perfected state, this valve has never been materially 
improved upon. The accompanying illustration is re- 
produced from Mr. Taylor's patent. 
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AN IMPROVED TOBACCO PIPE. 

The principal objection to a tobacco pipe, as every 
smoker knows, lies in the fact that nicotine accumu- 
lates to such an extent as to partially clog the stem, 
and detached particles of the distasteful drug are 
apt to be drawn into the mouth. The saliva is also 
apt to flow into the stem and collect there. To obviate 
these disagreeable features of the ordinary stem, many 


inventions have been made designed to trap the saliva 
and the nicotine. The accompanying engraving illus- 
trates one of the latest inventions along this line. 
The pipe bowl is provided with two openings, one 
above the other, and these are adapted to communi- 
cate with two channels in the stem. The stem is pro- 
vided with a core piece in which the channels are 
formed. The core is indicated in the cross-sectional 
view, Fig. 2, and is shown in full in the large view, 
Fig. 1. The upper channel extends the full length 
of the core and through this the smoke is drawn. 
Near the inner end of the stem, the core is provided 
with several ducts extending downwardly and rear- 
wardly to the lower channel of the core, so that any 
nicotine or solid and liquid particles drawn up with 
the smoke will be trapped by the ducts and will accu- 

















AN IMPROVED TOBACCO PIPE. 


mulate in the lower channel. It will be observed that 
the lower channel does not extend the full length of 
the core, so that it is impossible to draw any of the 
nicotine into the mouth. At the opposite end of the 
core a chamber is formed in the bottom of the core 
piece, which communieates with the smoke channel 
near the mouthpiece. This serves to trap the saliva 
that may enter the smoke channel. The stem of the 
pipe is jointed near the center so that the outer sec- 
tion may be removed and the core piece withdrawn 
for the purpose of cleansing it. The inventor of this 
improved pipe is Mr. George Bradley, of 910 Boone 
Avenue, Spokane, Wash. 
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‘nial ‘ ”"~ — tae , PQ ‘ — P at olding, « ag 155.020 
lin, Mass. The protector is such as used in| portable machine for use in printing and/Ga. In this instance provision is made for | oats, hevies Sar cone siteen © a 
connection with trunks, boxes, and other recep- | Checking tickets of different classes and kinds | disassembling and packing the separated parts | Spear 954, 707 
tacles, for the protection thereof, and each of |2nd for automatically adding up correspond-|in the stand; for a construction whereby the | ao elds > .. A gees in? 900,085 
which in general includes a number of corner | '& receipts It effects by a single operation, | doll is manipulated to simulate the movements | Boiler bottom, D Lahay V5,084 
guards adjustably connected to one another by | first, the impression upon each ticket of the |of a dancing person; and for a construction | ~ ier safety ye moe steam, E. Roth 4 os 
ss Ne - . het ’ Luther 954 | 
means of tie members, whereby an upper and| date, destination, price, route, and number | for a doll which is simple, efficient, and the | Ro 1 lock, P. Duret 4,427 
a lower frame are formed, and adjustable|0f days available. Second, the simultaneous | wearing parts whereof are rapidly and easily jt and making ume, N 
‘ ‘ ‘ > 4, Rot 
means joining the frames to hold them inj|impression upon a checking sheet of all data | replaced, I tra > ae : wa 8 ‘ 
position on a receptack placed on the ticket Third, the automatic | ——. I Wu. t I 955.114 
obitins ae a , ; | 1 | shoe, Mack & Bak 4,740 
UMBRELLA R. L. Suseminw and T. Suse adding up of the sums collected Pertaining to Vehicles, B | ma eA v4 
MIHL, New York, N. Y An object here is to] STREET-GAGE P ROUGHEN Fond di rIRE-TREAD D I o's IVA Ww > t sr ng D 34 
provide a folding umbrella, which can be dis- | Lac, Wis Phis device detects inequalities in| Orange. N. J An object of this invention is | Bottles or other receptacles, means for stoy 
ointed and folded into a compact form, which | grading of street pavements; mechanically ad- | ¢o provide a tread having a form which facili-| p ane or st es 5 W .— 15,078 
: : : : ; ho - we e Ps sotties, stopper 1lo¢ OT, « eters 955. 000 
takes up but very little space, which is easily |justs the height of the crown of the paved|tates its attachment to the wheel, without | Bottling machine, A. Schneider 
manipulated both in opening and closing and|street; is movably and guidably mounted on | producing a puckering of the material at the | 8°* } ae 4 i 4 — 
P s » se ‘ box or vials flasks t - le objects 
folding the umbrella, and which is strongly the spighlete to be readily shifted over its sur- | cides of the tread Also to provide means for tarell & Girard npeehe: cecreghg yt i: i5.041 
onstructed, so that sudden gusts of wind or | face, and is capable of being adjusted to vary-| securing the tread to the spokes of the wheel or lining machine, W. A. Joplin 954,790 
the like cannot easily injure or disarrange the |ing street widths which will prevent slipping and longitudinal Bri ay o Brves yh Bas ganda es 
frame TYPE-WRITING MACHINE._N. F. Perit. [slipping of the tread on the tire of building, H. D. Phillips O54, Ot 
YY NWT 1" 7. . : . . r ition f matter for the mam 
INDEX OR DIRECTORY.—D. T. O’Sut-| Charleston, 8S. ¢ Among the principal objects PORTABLE PRISON.—J. B. Kimpetn, Cor t treet, H. D. Ph V4 O04 
LIVAN, West Orange, N. J. In the present in-|in view in this case are To provide a con- | dele, Ga rhis invention is applicable to vans We OGL 
vention the improvement has reference to struction to occupy a minimum of space; to | for use in transporting convict laborers. Here cm 2 a ond 190 
indexes or directories having alphabetically} provide an arrangement of type wherein a | tofore they have been carried in confined quar " 1.70) 
oa M ‘ | " , : < | Butte mt making device V ; 054. G0s 
arranged words or names The object is to| number of characters may be arranged to be| ters, Considerable inhumanity has resulted wee aati “ a i a ‘ ; Z 4 821 
produce an index or directory having means|employed; and to provide a portable machine | from the too close confinement during leisure, | Cabinet for sheet fabri ing and 
ilitating j ing Ps ' , . ic is i » cone ics f “g “ate . 3 vensing, J. } Hart ’ | 
for facilitating the finding of any name which} which is simple, economical and durable in| such as after working hours and on Sundays] can) tyne’ ‘et machine for tting gr 
is sought, and which will relieve the mind. construction and holidays in which this class participate trimming blanks for, C. W. Grabar 1,6 
FILE-CABINET._W. J. Batt, Alanreed,| COMBINED BALL AND TUBE MILL.—J.| The chief purpose is to overcome the above |@®" {entering and truing device, Krumme« 
Texas. The purpose of the inventor is to pro-| E. Kennepy, New York, N. Y This mill is | disadvantages by forming a single detention | Ca truct 4 
vide an accounting device for use in retail| adapted to comminute ore, cement or the like | room or house \! , echanism, C. J. Rehl 
stores and like business places which transact | from a comparatively large size to a fine pow VEHICLE-TIRE.—H. B. Tostas, Hoboken, | C#® f s 
. . 7a j ¥ Por H a , } * i fence 
business with a large number of customers each | der. : It is adapted for use in wet or dry |N. J. The invention comprises the combination Car f “sm Lg xy. B. Murph 
day, which may be easily understood and oper crushing and consists primarily in a tube-|of a rim, cushions mounted thereupon, a com 1 ¢ ar ile, C. I m 1.561 
ated, and which will eliminate a large amount | Chamber in which crushing is done in tw0] posite member, having generally an annular! ©" ; me , rhe ane - 1. _— 
= > P . ne inisn mnbine stre owntree 
of unnecessary book work, while at the same | Stages. it performs in one machine that} form, encircling the rim and with portions | & Spencer 4 
time preserving a correct account of each and| Which formerly took two to accomplish engaging the cushions, a plurality of members t - t ‘f r R. ~- on 1 e 
~ ary ‘ wh ‘ a | t erring device faker ‘ 
every transaction. DRILLING-MACHINE G. McKwient, | arranged in a general annular form and con }! ir ventilator, R. BE. Frame O54 
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= 4,7 | “S$ ke INSECT PESTS IN HOUSE AND STORE, called “ullage” of wine. Sherry, ma- 
j aad - tar Screw Cutting (Continued from page 344.) deira and champagne corks are attacked 
; | Automatic Lathes sects. My reason in mentioning it in|imdiscriminately; and even when the 
‘ ; i e491 | FOR ro, ACCURATE WORK this plate, however, is that it is said to} corks are not so badly tunneled as to 
~ aa ; wre be capable of making a regular tapping | produce ullage, the wine usually becomes 

; 1.78 SENECA FALLS MFG. CO. noise which is audible to mankind. Its/tainted, and is thus rendered valueless. 
D re: duas he Ye. s.a, |¢Xtremely small size, and the softness of Even new corks in store are some- 
} 4, its body, make it difficult to understand | mes injured by the caterpillars of a 
.| Engine and Foot Lathes how this noise can be produced; but I} ™oth, though in this instance the taste 
544 SEnCLin Emer Ackman anet give the fact on the authority of an emi-| appears: to be a recently acquired one, 
WORKMANSHIP CATALOGUE FREE nent observer. Before leaving the bor-| for the insect in question is really the fig 
+8 —— — = = ee = » cae. 6 = ing beetles of the genus Anobium me n-| moth (Ephestia ficuella). As its name 
Price|tion should be made of the species | implies, its caterpillars feed normally on 
é Veeder Counters $1 00 | known popularly as the bread or paste |dried figs. So prevalent is this pest that 
i [beetle (A. paniceum). It is very ey may almost be described as a common 
. | pore ( s | mon in houses and possesses a voracious | bject of the dessert table, for few figs, 
1,7 Booklet Pree | appetite. Moreover, it cannot be termed save the most ret ently imported, are 
; fl 1 Saran Start pa |“dainty,” for it appears to eat almost quite free from the small white grubs of 
j Oye ster Ctomes anything which it encounters, from dry|this moth In passing, it may be re- 
v4, 740 and Pine Castin wood to Cayenne pepper, although it|™arked that this insect is also known to 

HN rma é seems especially to appreciate bread, bis-|@ttack cocoa beans. 

‘ c cuits or other concoctions in which flour But while the fig moth accomplishes 
: ind water are the chief ingredients. I[t|"20 Small amount of damage, its depreda- 

is often most destructive to the stored|tioms are far less serious and wide 
1 son > T MIS goods of merchants, as well as to the| Spread than those of its relative, the cod- 
okt GRINDER stocks of grocers and chemists. Two of |/im moth. This is another of those in- 
, _ panes a the photographs here reproduced show pane . which come unbidden with the 
. x4. piping required to. supply it with samples (1) of marcaroni and (2) gin- pe rt. I am able to re produce a photo- 
VALS plest in construction, most efficient | ger riddled by this pest. I have also|#raph which gives a good idea of the 

154.88 in operation. Price will interest you ar r j 3 
, W. F. & JNO. BARNES Co., known it to feast upon dry capsicums.|damage done to an apple by this pest. 
( 750 2 1999 Ruby st. Racktora, u.| This insect, too, has rendered almost |The reader will observe that the cater- 
Hw. DP |worthless a stock of boots and shoes|Pillar confines its attack chiefly to the 


9 * Aluminum Can Be Soldered | which. before the advent of the pest, had |center of the fruit, where it feeds upon 


tals, We guarantee the jo.nt|been valued at many thousands of|the pips and core. Sometimes a most 
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r to be stronger than the original metal 7 . a oo : 2 - ” . — . i 
1814 SAMPLE BAR, POSTPAID, 50 CENTS | pounds rhis happened in South Africa, deli ious-looking apple, apparently per- 
STANDARD LEATHER WASHER MFG. CO., Newark,N.J.|2/though reports of damage have also |fe¢tly sound, proves to be full of rotten- 
¥4,696 | —— ——___ been received from manufacturers in| ess on being cut open. It may be that 
' 1,9 other parts of the world Paste had the reader is wondering how the cater- 
154,604 , . ; . 
been used in making the boots, to fasten | Pillar got into the apples, just as George 
( ‘ ATA - the linings and leather together, and in|iV- is said to have wondered how apples 
ve ag Ont 104 HORSE POWER COMPLETE @ devouring their favorite dainty—i. e., the $0t into dumplings. The facts of the 
stat W ona’ ?0 1,283 Cyhaders,3 te 30 4.P ens’ te , a « . a T ; : 
rt Sea’ aae | | Write fer cempletocataieg ta paste—the beetles had perforated and Case are as follows: The little codlin 
r. I : damaged the leather so as to reduce it | moth flies about at dusk in orchards just 
4.06 . . 
‘ i & @ 1,822 GRAY MOTOR co., 11 Lew ST., DETROIT, mich, literally to rags. at the season when the young apples are 
j 04668 | rhe so-called paste beetle, moreover,| forming. She visits one fruit after an- 
ahaa 1 De Isolated Plant Magazine is probably the worst offender among the | Other, and lays an egg in the “eye” of 
‘ 155,08 und mennsel effecting ha ~ insect enemies of books. It gets into|ecach. When the egg hatches, the minute 
( Ml ' trie Light and Power Ee . on “ a 
, ! 79 on Pacts old libraries, and its grubs gnaw the|aterpillar burrows into the heart of the 
I 4 me i . : 
lp rw edges of the pages and drill their tun-|4pples, making a hole so small that it is 
" nels from cover to cover of the volumes,| Unnoticeable when the apple attains its 
‘ r : #1 , ; a ’ ee : 
tg  Apprerere ahi Wy \ apd we t ioe, ay g1The photograph reproduced here will|full size. Thus is provided the phenome- 
( f H. J 1 OFF ‘ \ L 47 West Sith Street, New ‘ae give some idea of the serious damage of |0n of a hungry grub consuming the in- 
t \ « l 04.673 — ‘ 4 ? ’ ‘ : . ‘ al ‘ ar 
: ELEC TRO MOTOR. | IMPLE “HOW TX T which this pest is capable, and may |terior of an apple which, to all appear- 
{ 94,984 | ELE t TOR. SL sE, He Oo akin ances st g e as inviting as ;: 
} 54,626 | make.— By ©. M. Hopkins.  Descs ption of a small elec. | Stand as a warning to all lovers of “first | 2"ces, seems to be as inviting as any of 
I A. I 4,518 ic mo devisec d constructed with a e O assist- , Ss l gehbors 
. 1 154;866 | ing amate use to aabe a motor which wht be driven |editions” and other costly tomes a a ,; full fed ' . 
; r & D 55,051 | with advantage by a current derived from ua battery, and , Pome iid . ee | Dieksene When the grub is full fed it bores its 
° ‘ . ' . 4 801 which would have sufficient power to operate a foot times past many valuable book ee f I 1 1 t ll 
lathe or any machiue requiring not over one man pow- . . ‘ wet 1 ‘tthlecs i «| way out o the apple, and eventually 
It ‘ - 4.712 pa With i figures ‘ yntained is SCIENTIFIC AMEM- been rendered alm ni rthl in thi = . SPI 2 e ie 
& At Inh705 1CAN SUPPLEMENT, No. G41. Price 10 cents. To be| manner, while there is a case on record | SPins a cocoon of rough silk in a crevice 
. - ‘ , 4 O4 had at this office and from ail newsdealers, . ie F 7 3 , : f 3 F - ime 
! & 14.40) . in which twenty-seven folio volumes,|in the tree trunk, or on a neighboring 
I 3 4451 GOES LIKE SIXTY j . , i whi ; mene ‘ , 
, ise sTo 2 SEO standing side by side, were perforated | fence in which it changes to a pupa. 
Uy M. ¢ 4.615 uum GILSON in a straight line by one Anobium grub| Despite its name, the codlin moth does 
’ iD 4.426 : > . 5 : ; 
i \. 5 155.018 or “book worm.” Its tunnel was so per-| Pot confine its attention to any particu- 
'» 4834 A , Busse 
iD 4,678 fectly drilled that it was possible to pass | lar variety of apple, but attacks all the 
; 1 W501 : : : . . 
I ‘ a string from one end of it to the other, | best kinds indiscriminately. It has at- 
om . en and thus lift up the entire set of twenty-|tained a very wide geographical range 
D ' vor VLSON MFG. CO. 308 Port Washington, V7: seven volumes at once. These grubs have veer peony the aa ee a 
’ \ m4 44 — — ———— ‘ ry ] , y . vs) speak t over e ric as Ct ec 
i also been known to tunnel through sheet- | Speak, a ver the world. t has ca 
tr j 4,482 oa” EARN GOOD MONEY . ar 
Pp .oM 4,800] 8 as a WATCHMAKER lead when this has come in their way,|forth the maledictions of apple-growers 
s - ; 4 Engraver and Optician. We teach you quickly, a fact which bears witness to the hard-|in France, Germany, Great Britain, Can- 
sl one % atsmall expense. Good watchmakers are always ; : é 
- “be , aaa - —— °°" B. ness of their heads and the strength of | ada, Australia, and Tasmania, as well 
\ \ s r Sen or jree circular _ ‘ “ ig . r ‘ . Ss : _ as F ig . 
: + HALTIAM NOROLOGICAL ScHOOL: Waltham, Mass. their jaw muscles. a ee oe. © eae 
1 M ! st, Most Up-to-date and Best-Equipped in U. 8.) Probably few people, save those who| has been so troublesome that the legisla- 
I \ M e 
, ‘ » j aturs istory, are aware th: ure has thought it necessary to pass an 
‘ 4 Don't Throw it Away. ie vo lere eatee Gish dabble in natural history, are aware that tur . thought i é I 
“4 , ' 4 or Now water Bag Leak a small moth—one of the Micro-lepidop-\act for its suppression. 
ID I ; SS alla O64 = ENDETS tera—is held in dread by wine mer Tobacco merchants and manufacturers 
. oer 2 chants and cellarers in many parts of. are sorely tried at times by the activities 
’ y They mend all leaksin al! utensile—tin { : ' . . 
D I brass, copper,graniteware, hot water bags the world Large numbers of wine cel-: of a beetle known to science as Lasi- 
’ wis 4 = ete. Nosolder, cementor rivet, Anyone | ; j 
) « >, Ym can use them; fit any surface;two million lars are affected by this pest, and its, oderma testacea. This insect has ac- 
; 154,960 | ng Buse, Bend for sample pkg. 100, Complete : ired the habi f feedi t 1 
5 o assorted sizes, 25¢ gents wanted. spredations represe t E f ss | quired th labit o eeding upon storec 
. ] XK pes Bellotee nate, Co., Box {92 Aneterdam. N.Y depredations represent an annual loss | quire € é : ing p 
D ‘ nino} & which must run into many thousands of | tobacco. It is especially injurious to 
4 ALS : =i ledtincaheesnailieineemiaaadiniels pounds. Of course, the moth itself is| cigars and cigarettes. Photographs show- 
‘ wan} Wireless Telegraph a harmful only as the progenitor of hun-| ing examples of its work are reproduced 
154,808 e Avtia gry caterpillars. But it appears to have} herewith. Yet another beetle attacks 
' S ; T _ = Pp : e 
H. & for private or commercial }| renounced the traditional air-and-sun- nutmegs, coffee berries, and certain kinds 
' ; ins p . . Py n 
dete ' use, are described in catalog || light habits of moths in general, and to of spices. The annexed photograph shows 
’ ' “rer: G frequent by choice the gloom of subter-| us a sample of Java coffee, some fifteen 
: poe, CLAPP-EASTHAM CO. ranean vaults. Here the female insect| years old, almost every berry of which 
but . , 1 Boylston St., Boston. Mass. F ‘ ‘ 
054.44 RELIABILITY 731 Boylston St., Boston, Mass lays her eggs upon the corks of wine| has been bored by this pest. Fortunately 
n - f | . 
{ f bottles, and when the tiny caterpillars| the attacks of this beetle do not affect 
I 054,454 s . * 
5,089 | I HO | OGRAPHERS hatch they burrow into the substance of|the quality of the coffee when ground. 
' geetod Nien a mea pe! |the cork, just as the caterpillar of the | Nevertheless, it is quite certain that when 
r. 4 4,84 big goat moth burrows into the heart of | buying old coffee one buys also a certain 
. P. J , Every Photographer, the novice, amateur, professional, " oe 
‘ can save 30 per cent. on something indispensable an oak or an apple tree. amount of ground-up beetles—and this 
YOU WILL. HAVE TO HAVE IT SOONER The presence of the wine-cork pest is | fact may be displeasing to many. Yet if 
OR LATER. This valuable tip will be given by us a ie : P Pa lati f “k } Tae t roid f. i beverages sim- 
. to get you acquainted with the best photographic | | Manifested in an accumulation of cork-! one were to avoid food or beverages sit 


magazine. Your name and address will bring to you dust and refuse (“frass’) round the ex-|/ply because one doubted their freedom 


sample copy and the full information : . an. | . . 
ese eine Ss opp eee posed portions of the cork. This ac-|from contamination by insects, one 


AMER _IC ‘AN cumulation may be seen in one of the/}would eat and drink very little indeed! 

















we 7 
a 
4 S84 ' pictures herewith. Later, if the grubs | I doubt if there is a man or woman 
3 t 88: PHOTOGRAPHY are numerous, the cork is so tunneled d| living who has not eaten—of course, 
oly aa $948 Bosses Blip. Sesten, Base. that the wine escapes—this being the so-; quite unwittingly—very many examples 
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2 . st ’ . 
naria. This is one of the most injurious ‘ . a y 1O h Ger ns Extension table, C. K. Hough fpr | 
4 ooks 6 @ diamond—weais > Fabric sponging and finishing machine, A. J 
a diamond — brilliancy gua: Hamma ... J ~e-s 254,861 


he weevil known as Calandra gra- 


° 


pests with which corn merchants have to as nd sine, 
: sal : forever—stands filing and fire like Fabrics, tool for patterning piled, M. Ur 

contend, despite the smallness of its size. forever stands filing and fire cs, to 
The perfect light for every ] or o9esennce 

igh pra | B artificial backing. touch 


Richards 


I am able to reproduce a magnified pho- ro rd purpose. Be’ of diamonds. Betoulytascnacont Peeeet, Ww a M "ieshiin 

a ee DERG tricity — cheaper than kero- | Se mountings. A marvelously recon- Faucet. T. G. Kus . ‘ 
tograph showing a few grains taken from sMe~ sene. Makes it possible for any GE ~ ee "auce . G. Kus : c 9% 

- OVER 200 every one to be independent 2 teed ¢ Feed hoppers, cut-off device for, G. P. & 
a sample of wheat which had been at- STYLES and ‘own their own light . P. D. Burke .. eseees 
ss works. If you can afford "J ‘ is Feed receptacle, C. P. Flanagan . 
tacked by Calandra. The sample fairly 5 it kerosene lamps you can af- —> ‘ Feeder, horse, J. C. Snyder ........ 
ford the “Best ‘ht. The ‘ “he s ¥ s Filter, H. Pond 


represents the condition of a whole cargo 


Fire hose carrier, H. L Jenkins 
heat which was rendered practically » 


Firearm, M. F. Smith 
Firearm, A. H. Stockwell 
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valueless during a protracted voyage Firearm, C, A. Young 
. ‘ f Firearm, J. C. White 
across the Atlantic. In the case of this ee ‘oy The . x “ , automatic repeating, O. H. J. Krag 05 
. . wa “ ny article sent on approv: r breech closing mechanism for au 
one shipload, the-luss caused by this bee- Ul > YE Ghee, of price, or by express 0. 0. b. arms, breech closing mechanlem for at 
} : ation upon receipt o show th. Mone Fis ook, M, B. B are 
tle amounted to many thousands of back ifno satis actory. Wri fpr gatalog. it's tres. = % B Ls khardt_ 
; cele moh Jewe Jo. 453 N. . rlowe OK 
pounds, while costly litigation ensued. at = Lou Ant H. Klemm | es pasona tons. 
¥ oO ressor, Annanhic ¢ itz eran 
Of course, an instance of this kind is Fuld indicator, B.A. Cramer Boost 
rly paper, sticky, C. . EE one cule 
somewhat exceptional. Nevertheless, the FOR 149 VEARS Flying machine, etc., A. 0. Hagstedt ; 
aa) . has made the highest grade of lead penci Flying machines, means for steering, Koeg 
corn weevil imposes a constant tax upon || & W. FABER ‘ > gees: grace pencils . vier & Btelser, Jr ee aie 
stored grain, while it is no exaggeration <5] CA . CEL Folding machin. EH. Brown ..... G54.775 
to state that every granary is infected by . | Brome. Be © Bea fr AMC. at 
| ce t ig an entilating ré 1 
this pest Thus. countless millions of DRAWING, COPYING, INK PENCILS injector for, O. Nelson 49 
f sepessent that seme of perfection that can be obtained only by experience and long effort to produce the finest it is possible to manufacture. Fuse cap, miner's, ( I Spery ‘ 
the insects must be ground with the Sold by all stationers and dealers in artists’ and drawing materials. Sample will be sent you on receipt of 1c. | Fuse holder for single pole cireuits, moit 
: . ‘ 2 | ple, H. Wheeler 4 ARS 
wheat into flour each year; and the wee- A. W. FABER, 49 Dickerson Street, Newark, New Jersey Gallocyanins and making same, derivative 
oe = | of, ©. Barbezat 055,040 
vils must, therefore, form an actual part | Game apparatus, B. H. Heath 654.027 Ona aan 
of the bread whi h we eat. | Sole ee -- “ i : W4 G48 
sarbage e wrator and crematory 
Another corn pest is a small moth , Decarie = 954.855 
? se jarment, A. L. Dautrey BN O85 
which is especially injurious to stored Garment hanger support, G. M. Blandford. 954.920 
: < . = , Gas and electric fixture, combined A. I 
flour Its scientific name is Ephestia : Gehtinnar t 28h ee a 15.002 
‘ . . . : G engine, W . Morrov a 
kuhniella, It is the scourge of the Medi- Gas safety dovten K i "Cowdrey 
terranean ports, where it is impossible to Gas separator, W. McArthur 
Thi . . f . il " Gases, apparatus for treating burner, J. B 
estimate the extent of the damage which is subject is a facsimile F. Herreshoff ‘ 955.067 
P r OF . Z Gear and brake mechanism, variabl J 
it accomplishes. In November, 1887, reproduction in the colors =. eriabl eed, J. Are 54.80 
. P : on . variable speed, J reher ! wy 
Ephestia made its appearance in East — r ing, differential locking, E. Luckwill.| 954.748 
' ; of the original drawing. Gearing fet snethl weeding machines. Secns 
London—having been brought thither, no 8 2 8 wy mal working mechit wero 
doubt, in ships. Its presence was first —— speed driving, N. A. Did © 
. ° erje ar H 
detected in a warehouse at the docks. It is mounted for framing Gearing, speed, J. “Morgan V4 
Gearing, transmission, A. J Morse 904.45 
Unluckily, over a thousand tons of flour ‘. a . , Glass forming machinery, C. F. W. Suess.. 94.901 ° 
: ‘ aie ieee ho 14 x 17 inches and costs Glass making machine, P. Henry 055,008 
were stored in close proximity; and, al- $1 00 Glass, method of and apparatus for making 
_ “~ —_— . e . wire, P. J. Sr., P. J. 4 & F. Guyaux. 954,956 
though all possible efforts were made to Glass, mode and means for manufacture of 
‘ : » inaacte inlie ; "To sheet, F. M. Oppermann 054,457 
save it, the insects multiplied with such Gold washer, dry G W. Palmer . 054, 586 
extraordinary rapidity that the trouble Gophe r trap, A F Renken tre 054.998 
. 2 roverning mechanism, *earson P54 46 
taken was of no avail. Governor, engine, L. E. Hunt 45,073 
’ ‘ * = - Grading machine, road, ( W. Horton 055.071 
2s. ——— LIFE PUBLISHING COMPANY irading machine, road, P. J. Jewett, reissue 13,101 
Buggy-top Canopies for Launches, 17 West jist Street, New York Grate aoe ee acjenable com> | 
Experiments have just been completed E wi Hann O04 
; leon o 
by the naval constructors with a view to Grinding machine hay, D. Prilliman 004 
1 Gum breaking machine, H. Y. Armstrong 954,774 
the adoption of a new type of canopy for Gun, automatic, G. Hammond 954.797 to 954.700 
enahigateastf< ILLUSION Gun’ lock. M. ‘Taylor on O18 
use on the naval! launches. Gua. recoil loading, C. A. T. Sjogren on4 hae 
, " > re “ . lammock, baby, W. H. Connery 054.42 
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, ‘ > -fas > > sn Practical Jack and restoring trip, combines ; 
© a8 Curause Os Ue Oe - , MUNN & COMPANY, Inc., Publishers, 361 Broadway, New York, N. Y. Grenier fa 954.4 
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from the same alternator as the incan- appropriate furniture for the various rooms of the house, and how to lay out the grounds about the house | Lath: 7 A. B. Norris ‘ 
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I A. ¢ Tulene 
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ound, E. Weiss 
Daniels 

Sennett 


itirattler, J. & A 





vmill feed mechanism, A. A. De Lo: 
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carton, W. S 
walking stick 


Scales 


combined Ww. 
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extension, F. M. Jacob 
machine, ¢ M. Larsen 

machine, W. T. Auckram 

machine attachment, M. McCabe 
machine cloth presser, D. Noble 
machine presser foot, J. S. Johnstor 
machine tension releasing device, W. 











machine trimming mechanism 








Se machine w guide, Weis & Rob 
Ss! bracket, window, F. H. Knap 
king crank, W. I. Bro 


for retaining bearing 

Cc. 8. I wood 955,120 
g machines, pile elevator for 
Gustafson ¢ 
metal folding machine, R. T. Withers § 
. ‘ fter, ¢ L surdick { 
automatic, H. A. W 









954.603 
954.681 





p sh ng machine, D. Lennox 
s £ mac ne Ww S. Hiett 954,803 
S gle ic, J. Gruber 954,796 
S 8 is for indicating the speed 
955,008 








e indicator, C. 8. 
’ i rber, R 
Shoe holder I Sonntag 
Shoe polishing stand, A. 
Shuttle, Le Doux & Ryon 
Side delivery rake, swath turner, etc W 
E. Martin : 
device, automatic, F. Porto 
system, electric, A. L. Sohm 
roller, J. W 
er, S. E. Astbury ... 
J. Busfield 
centrifugal, J. T. Lindahl 
g instruments, receiver for, 
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r. C. H. Von Hohenstein 
el, ‘P. M. Kling 95 
} n t wheel. J. M. Dodg 

954.939 
| Square and rule, combination, C r 
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Stair tre C. B. Jacobs 
Stairway structure, W. B. 
Steam superheating apparatus, H. 
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Steering attachment, safety. H. P. Larou- 
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THRALL cee ek ai SY ee: “We Believe Honesty is the ONLY Policy” 


| Stool, motorman’s, W. E. Fawcett jae ¢ 
|} Stopper tie, W. S. Dow - eer 03 
REFINED Store front construction, F. J. Plym....... 5 
| Store service track, E. J. Brandt ogsckos 6 
Stove and stand, vapor, Savage & Guter 
| mann . Coueeresocvecdenes TO 
Stove, gas, A. ( Witman eeees 994.55 
, 954, Va on 
Daaltts 
sf LAS GG 
. 


















Makes This the Fastest Stove, =e a A. a Klopping 
Stove oO 7 0 ? . . 
Boat of Same Size and Stud ee 'p ee le in 
Power in the World }— Studding, metal, H. E. White 
Superheater, J. E. Be 





















et $ send you the Be ote aaa aan? 
groot,_, Bat speed, a, not Supply aint overtiow fixture, combination. W: "| ‘WE SHOULD LIKE TO HAVE A HEART-TO-HEART TALK 
ing rall Bove ory jee Swingletree hook, J. B. Johuson 954.573 with every user of automobile tires, because no fair-minded thinking 
durable, most. economical Switch handle. electric. J. G. Teterson... -. 954,463 person could hear our story without becoming convinced that the 
Te mee taeen ee a eT cosnesees ses SRS claims made for our products are honest claims, that Fisk Quality 
3 intercon = Palking machine attachment, W. 8. Me Tires and the Fisk Removable Rim stand for all that is Best in this 
Endurance — 310 Miles i 25 Hrs. 10 Min. a hine sound box, R. L. Gibson 94.95 equipment so vital to the motorist. 7 
isthe record of the Thrall. Any man, woman, Ul | Tank. 10. Bowat o i a vers MNS OUR STORY IS A SIMPLE ONE. WE ARE HONEST WITH 


‘ 954.550 
satisfied customers, Equipped with our own - 


special float feed carburetor, The famous single 
cylinder 3 H. P. Refined 


Weighs Only 60 Pounds 


THE PUBLIC, honest from the time we first purchase our rubber 
and fabric; honest when our workmen begin to shape them into tubes 
and casings; honest in our testing and inspection through each individual 


Target, recording, J. W. —— 
Target trap carrier. H. C. Pe 
Tea or coffee pot, G. E. ¢ ae ° 
Telegraph. printing. J. E. Wright 

















Peery aw Eee —- gtloveenpetieatharnenemestieen a4 240 | stage of manufacture; honest in placing our tires in the hands of users 

Pitrongth Get the tora ines | Telesbone and Bre alarm or kindred. service = sii by providing for distribution through our own branches and reputable 

— A PRAG ST LC Stn tae ea dealers; honest in making fair adjustments when some tires, in spite of 
eee ieee ay FF O54: 701 rigid inspection, show defects when put to actual road use. 


Write for the Proof /*,"5 


etters, facts and figures Also 
our beautiful catalog, written in 
Boa an wiy so Pay bomen can 
understand ic. Address now 


“THR ALL MOTOR CO. 
6-34 Twenty-first St., Detroit, Mich. 





Fetsthone aicrephees. V. Testive...--- + 4 so | We Have Proven That HONESTY Is The ONLY Policy On Which The Manufacture Of 
Pelcciens cnetiictng aud envtbing ised ee , | Tires Can Be Successfully Conducted To The Satisfaction Of Maker And Consumer. 


‘Tenoming an sinting ‘machine, F.C. Mitier NEW LITERATURE ON FISK QUALITY 
TIRES Te tt Abu ee 


:|THE FISK RUBBER CO., Dept. U, Piteees Falls, Mass. 















Thre ad holder bobbin, E. G. Cone 
Threshing machine feeder. ¢ Barnhart 
































































Threshing machine feeder, H. J. Boyer 95 s] 046 : a 
on SSS p ‘late, W. McKee 954.538 Branches in Seventeen Cities 
Tilling machine steering gear. G. Spalding 955.107 
Tire chain, elastic non-skidding, Abrams & ie 
Mason 954.844 
Tire heater. D. L. Brown 5 : 
Tire protector, A. E. Goldman 954.730 W E ] | DRILLING miter 4 s ‘Wanted 
Tire, wheel, G. W. Crawford 955,05: town to ~* faibie sample 
Tires, demountable rim for automobile, W. # : MACHINES ae: bieycle. iW ite fares Offer 
are made of accurately tempered N. Booth erie 4 Bi Li fo 27 
steel. Smooth, non-scratching, elastic, Tool hanger. O. Rune ’ 954,765 | Over 70 sizes and styles, for drilling either deep or \\ wet Models 
easy writers. There's one to suit you. Tools, attachment for repair, W. L. Dins- | shallow wells in any kind of soil or rock. Mounted on \ hm with Coaster-Bra ‘uncture-Proot tires 
Sample card, 12different, for6 cts. postage moor 954.424] wheeis or on sille. With engines or horse powers. \ ‘aitot 1000 Modelo 7 gg $f2 
- Yorpedoes, turbine drive of gyroscopic steer Strong, simpie and durable. Any mechanic can operate 
SPENCERIAN PEN CO., 349 Broadway, N. Y. 7 a we Binoy as A E. Jones : 954.634 | them easily. Send for catalog. 100 Second - Hand Wheels 
lToy, Starmer & Tapio 955,000 WILLIAMS BROS., Ithaca, N. Y. aa Miemanersane models» 83 to $2 
Trace holde G. Weatherill § . " : 
Sale seen nakemaie. & ee as co ll ‘ 3a ey 
Train stop, automatic, S. M. Duncan U Ship withous « 
NO HAM MER NEEDED Transfer mechanism, D. F ——. 9: ¥- : : DURYEA BUGGYAUT cont Seder saat ‘AL. o w 
with our Automatic Adjustabie-Stroke Center Transmission mechanism, J. M ack 954,43 z 
une a i : Traveling bag or rgage carrier, C. Wiede In a class by itself.’ TIR coaster brake rear ~ +0" 
a screw cap, which —- ig or luggage carrie asain : ae A ochers.”” %.. TIRES, co uster brake rear wh = 
and quick work done with- . he Trimming machine, rotary, L. Muther 954,578 A most wonderful car. till you get our catalogs and offer. # vite now. 
ut a hammer in either light Trolley poles, automatic safety device for CHAS. 8 DUK YEA, Reading, Pa. MEAD CYCLE CO., Dept. ?.175 Chicago 
1 beavy strokes. Working M. M. Zellers 954,907 lye 
parts are hardened, durable, and easily accessibie tor Trousers and other garments, supporting —— 











necessary repairs gg be removed for regrind band for, C. A. Blake ; ; 954,849 
ing and easily replaced. Size Sin. jong when adjust Tenok s entt cane ie ‘ - Loy 954,854 9 
ed for medium stroke. Price 82.00. rut, k — ~ ad ge Play * rim & Lo; 
Senda for 2 page catalog No. 18-B. : ‘urbine engine, W. Fennell 954 946 
THE L, & STARRETT CO., Athol, Masa, U. 8. A. | purnstile registering device, J. E. Allison.. 954. 
954,581 ° 


rypewriter, J. W. Paul 
— —— | Typewriter attachment, O. V. Schauer 


O04, 
LABOR SAVING DEVCES FOR OFFICE WORK.— = Typewriting machine, 0. C. Kavle 954, 438 
Labor Saving Devices will be exhivitedat the Treas- Typewriting machine, A. G. F. Kurowsk ‘ ; 
ury, Department, Washington, D. C.. during the week | Typewriting machine, O. Woodward 954,843 
beginning May 2. 1210. Requests for information and Typewriting machine, C. E. Smith U4. S04 
applications for entry stating the amount of space Typewriting machine, W Barnard 94.911 | 


desired at this exhibit should be filed with the Secre- Typewriting machine, E sarney 04.912 




















tary of the Treasury on or before April 20, 1910. |p... S. eaae . ' Steele 955,010 
Exhibits must ne in piace not later than 4:00 p. m., : yp we iting mat a (Mise Z ye oe 1 
Friday. April 20 1910. tlectric current (110 or 220 volts es : _— ” & & 
direct) wil) be turnished Young > — a ormer rice 
Vacuum cleaning apparatus, H E. Fan 
ie shawe 954.726, 955,118 
W ANTED.—Two third-class sub-inspectors (electrical) | Valve. J. D. Twiggs. Jr 955.018 
at $5 (04 ae diem. A competitive examination will be | Valve, Barr & Wainwright 955,045 
held Apri) 28, 1910, for the purpose of filling the above | Valve for radiators, air and water discharge in’. iti 
sitions, wor further information address, “Com- F. W Leuthesser 5 by It has been Mark Twain $s ambition 
mandant, Navy Yard, Brooklyn, N. Y.”’ Valve handle, W. P. Marble 5 to have his books in every American 


— —— ——___—_—______.. | Valve, water, Anthony & Morris 
Valve, water gate, A. J. Collar 


THE BEST EQUIPPED SHOP Valves, operating means for gate, D. Libby 
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Fer Mechanical and Electrical Manufacturing 


Special Machinery, Jigs, Tools, 


home, and he has made a great per- 
sonal sacrifice, which brings about 
AE Acme this remarkable situation—fvr the first 


Varnish, I Hl Baekeland H M 7 H 
time in the history of publishing, copy- 
R f 1B) Vaults, construction of vestibules of armor 4 
epairs, xperimental evices plate, G. L. Damon 954.670 | righted books are sold at the price of 


r 
apor burners automatic cut-off for Ss 





























4.670 
a ae izing « Specialty eer topper, B. I U fford 955.019 : 
THE ROWLAN!» TELEGRAPHIC COMPANY Baltimore, MU. FW 24.711 || non-copyrighted books. 
—aa — ppars ticket, G. F. Day 954,787 
RUBBER STAMP MAKING. — THIS) {cBiine machine, J. F. soulton 03 ee 








article describes a simple method of making rubber) Vending machine stamp and ticket. E. E 9 
Stamps with inexpensive apparatus. A thoroughly Wiczell 

Practical article written by an amateur who has had ex- Ventilator See Car ventilator 

perience in rubber stamp making One ilustration ‘ : 7 * erate 954.713 









; ) Vessel, marine, C. Burget 
Contained in SUPPLEMENT 1110, Price 10 cents. Fo : . c ‘ | 
sale by Munn & Co., Inc. and Af ne eden ni - ag hes r. B. - ae 9% : | bd 
se 2 . Richare 4 .GOt 
Vise and support, Higham & Shakespeare 954.961 25 Be tif ] V ] m 
Voting machine lock ng mechanism, ¢ Cc, au u Oo u es 
if orliss Engines, Drowers Abbott 954.771 
and . + achiners. ik LYER | Wagon and auto brake. W. G. Aldridge _ 4 . : , i ; » ore imi 
MFG 899 Clinton St., slseanhhen. Wis | Wall forming device, W. A. Kurman 954.636 Mark | wain 1S the youngest man of his day. Ail his books are imbued 





, Warp uniting mechanism, Hansen & Peter ’ ‘ _ . 
gt perpicrenen a Perrcete os4.se2| with his spirit—they are new books; to own them is always to have new 





sen 
& EXPERIMENTAL WORK. | Warps .spacing device for, J. G. Gourdeau.. 954.512 Ls . 
MODELS inventions aeveioped. Special Machinery, Washboard. IW ‘Gribble ; eri 954.429 | books, a fountain of youth. They never age because humor, kindliness, and 
E. V. BAILLARD CO.. 24 Frankfort Street. New York. | Washing machine, D. Hawley : 054.802 
os te eae Water closet cistern, R. E. Cram 94.934 | ruth never grow old. They are books for young people of all ages. 
ater current power system, C. F A. Roell 954.999 | 
CONSULTING ENGINEER. | Weeee meters, stuffing box for E. E 
(a on 
ERNEST L. RANSOME Water motes J. H. Hendrickson 
Reinforced Concrete | Weather strip, J. P. Stabl 
1l Broadway, New York Web fecding d ecutt ng attachment. Maus 
/. ep acacia ie aaenaseaee & Oungst 9 1.817 
Expert Manufacturers | Web feeding mechanism. M. H. Mant 54.75 
RUBBER. Fine Jobbing Work | Wedge. attaching, J. L. Clark O04 oa | Mark Twain himself has written a preface to the edition. Brander Matthews 
PA . nn a bs . : rl | ee oe boll, P. E. Hebert 954,629 
RKER, STEARNS & CO., 288-290 Sheffield Av., B’klya, N. Y. Wells, pe orking barrel for oll, Walker & has written the biographical criticism of Mark Twain and his work. There are 
evi 955,024 


SOUTHERN STAMPING & MFG. . C0. bg Molt Aas pe 7 portraits of the author from photographs and paintings taken at periods 





Whiffletree hook, C. E. Jones 954.810 
Manufacturers of special and patented articles. Windmill coupling, safety key. E. C. Danker 954.6 . . : : main ates r . ~ 
it. S., Nashville, Tenn. Window construction, J. Z. fi. Beacr.. when the different books were in process of writing. This edition 7 
. Window lock, A. Lewandowski H54.658 | + Pi 3 5 - cae “h \ D Po T le 99 E »? +3 
. . Window lock. W. R. Seurlock etl includes his later collected writings such as = / og’s Tale, ‘ve’s 
Manufacturer of Patented Articles, Models, Tools, Dies, W “ee operating : vice - E. Cibulas os R51 ) , . 
oun Special Machinery, Experimental Devices, Novelties, etc. Window pane fastener, J. W. Van Newkirk. 954.484 Diary, etc. 
CHAS. E. DR ESSLER, 882-890 2d Ave., New York | Window, reversible, N. Ponlson 954.587 oT : i 
iy t ee ee ee ee ae eeoceeline a ae “per 954-746 | There are beautiful pictures by such artists as Brown, ganeen @ 
EFT a ¢€ COMPANY Wire drawing machinery continuous, H 2 r ae . - i. « » . 
ee Model Makers, Machinery Builders, Paneh Presses Wir ye - ‘et 954 aan | ROST, New ELL, BEARD, DIELMAN, SMEDLI 5 | HULSTRUP, nathan 
and Heavy Stampi 41M an St., Chicago, Ill., U.s. i coal 4 € ed , r , ’ are 
ampings. aaan St, Ciletgo, H.,USA | ire hoops, lock forming device fos. J. Bol Cunepinst, Mora, Wertpon, Kemsie, GILBERT, = New York City 
LL ston O54. 886 
For ¢ Granular Material | Wire plating machine, G L. Wallace 954,833 J J : 
DRYING MACHINES - Sar | Wont hendtte machines. Fi. 'W. Bass #4833) Du Monp, Merritt, Oprer. lead 
eas deiietenterentecinantaibhansheae cities aenin | One weet. FL. Parana 954.728 The binding is a beautiful dark-red vellum MARK TWAIN'S WORKS. 
Wrench J. B. Irwit O74 O64 = Author’s National Edition, 









NOVELTIES & PATENTED ARTICLES 
MANt Ki CTURED BY CONTRACT. PUNCHING DIES, SPECIAL MACHINERY. 
E.KONIGSLOW STAMPING & TOOL WORKS, CLEvE LAND. 0 


Cg A RE RD oe Se #54 hook cloth, with blue title labels stamped in Z sweny five volumes, cloth binding, It i 


Yarn moistenir apparatr de 955 
1 ing pparatus, ld , ool wistneal Sam taae a et for five da 


|gold. The books are printed on white “a and at the expiration of that time, if I 
or 





care for the books, I will return them at 











mid SENT NOVELTIES, dies and experimental work | A printed copy of the specification and drawing |tique Wove paper, especially made for expense, If I keep the books, I wil! remit $2.00 
St. Sey Louis L. Loeb, 8S. W. cor. Park Ave. and I3ist | of any patent in the foregoing list, or any p ate nt a month until the full price, $25.00 has been pai 
ew York. ( orrespondence solicited. in print issued since 1863, will be furnished m this edition. 5. A. 4 
a this office for 10 cents, provided the name and i| ] . 
number of the patent desired and the date he | ac olume 1S 
TheBall T ome. Address Munn & Co., Inc 161 Broadway, } T he size of each . 
nee ransmissio New York 7% inc 
[Rive A n ry} Canadian patents may now be obtained by the in- 5x7 4 inches. oe seeeee . 

u “E- ventors for any of the inventions named in the fore 
we tomabiles &Motor Boats t going lIfst. For terms and further particulars 

$ S Oo address Munn & Co., Inc., 361 Broadway, N 

BEEN PONT York. ; vations: HARPER & BROTHERS SP SES er ee 
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\. . <A ek \\ 4% A better, keener edge in less 
% time, on any edged tool, if you use 
oo) CARBORUNDUM 
a ; , SHARPENING STONES 
: 1) Flies Will | Made in every size and grit for 
| every sharpening requirement 
B Fl e ticiets Daataed On Cie thbideees Ask your hardware dealer or send direct— 
Soon e ying | Sportsmen's Pocket Stone No. 114-F 
ee . ° : 
It’s time to think about your screens. Precision—Not Approximation ap 
Take them out—look them over. sauestasiie we 
ei sie Salinet rh 
RUSTED—“ BUSTED” oe phoned tg of the Warner Auto-Meter. Gch i. a 
SPOILED ?—TOO BAD At any speed= a ; hunts—by 
Under any conditions of service— mail 75 
Draw a lesson from the rusted It tells you, with absolute accuracy, how fast and cents. 
screens and renew with how far you’ve gone. Niagara Scythe Stone No, 191-F 


Pompelian 


Bronze Screen Cloth 


It cannot rust. 
as your house. 
effect upon it. 


Will last as long | 
Salt air has no 


Weather-Proof —Climate-Proof 
Rust-Proof and Wear-Proof 


Over 90% pure copper. Lets in the| 
largest amount of air because the 
meshes are not all choked up with 
paint. The of ‘Pompeiian 
Bronze Screening is permanent, be- 
cause it's the natural bronze color. 
It's the economical screening. 


€ olor 


Ask your dealer for Pompeiian Bronze. 
Specify and insist on it for all the screens 
you order. All sizes of mesh, ali weights 
Most Hardware Dealers have it. Uf yours 











It enables you to kRnow—not guess—your tire, fuel 
and lubrication cost per mile. 

That’s why you will find the Warner Auto-Meter 
the only speed indicator considered in all important 
races or tests, for absolute accuracy is demanded in 
these. 

The Warner Auto-Meter costs more, and the ex- 
perienced motorist knows—out of his experience— 
that it is worth more. 

Send or call for our interesting free booklet on speed 
indicators and their uses. 


Warner Instrument Co. 












BR ANC HE St Atlanta, 162 Edgewood Ave.; Boston, 925 Boylston St.; Buffalo, ) Main St.; Chicago, 3420 Michigar 
Main St.; Cleveland, 2062 Eu clid Ave.; Denver, 1518 Broadway ; Detr vit, 870 Woodward Ave.; India 
ar N T nois St. Kans as City, 1613 Grand Ave.; Los Angeles, 748 8S. Olive St.; ‘New York, 1902 sor 
F phia burg, 540 Kirkwood St.: San Francisco, 36-3 3V an Ness Ave ; Seattle, 611 E. Pik 


N. Broad St; Pitts 
Olive St. 








hasn't, don’t take any other. Write our 
nearest branch. We'll eupply you direct 
and guarantee « satisfactory purchase. 


CLINTON WIRE CLOTH COMPANY 
Factory, CLINTON, MASS. 
New York  Chithge 


Boston San Francisco 
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LEARN TO BE A WATCHMAKER | 


Bradley Polytechnic Institute 
ent 
Peoria, Milne in 
For P 
Larges: and thest w ateh Beboo i 
in America 
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ne, trouble and 
MAILED FREE Write now 
Burroughs Wellcome & Co., * h, --R A. 











Your PATENTS 
and BUSINESS | 
ARIZONA | 


Incorporate: 
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STODDARD INCORPORATING COMPANY, Box 8000 
PH( 


JENIX, ARIZONA | 
} 


iv YING ae 
J NG SAMPLE 


a USA 
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e Standard of t for Qualit ished 1860—ALOE 


Civil Engineering and Surveying inctremsents 
DRAWING MATERIALS AND SUPPLIES 
PRINT PAPER, TRACING CLOTH, 


BLUE EG 


FREE 


_A. | Ss. ALOE CO., 507 Olive Street, St. Louis, Mo. 


IH C Auto BuGcGiEs 


Ideal For 
- Business ana | 
Pleasure 


for Catalogue 























will find the I H C Auto Buggy the ideal vehicle for your 
It is the most simple car to operate, can be used by your 
family with perfect safety—and when you want to make a hurried 
trip anywhere it is always ready. 
With an I H C Auto Buggy you can travel from one to twenty 
miles an hour over hills, through mud, snow—over any roads. 
When you buy get the car that has proved to be most 


SIMPLE—ECONOMICAL— DURABLE 


Decide on one with the High Wheels and Solid Tires. You 
will find the I H C Auto Buggy the easiest riding and you will never 
have ‘tire troubles.’”” The large wheels roll over bumps and ruts 
while small wheels jump over them. With solid tires you are never 
delayed by punctures or blow-outs, and you save many dollars through 


you 


use, 


Main Offices and Factory, 871 Wheeler Avenue, Beloit, Wis. | 





not having to repair and replace wornout tires. 

[here are many other advantages of I H C Buggies that you 
ought to know about. They have full elliptic springs (36 inches long 
by 1 inches wide) and a long base, insuring easy riding qualities. 

Ask the Interational dealer to tell you all the facts about the 
! H C Auto Buggies, or-if you prefer write direct to us for further 
information. 


INTERNATIONAL HARVESTER COMPANY OF AMERICA Chicago US A 


Incorporated) 











IHC LINE 
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| eer 
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Does away with use 

the grindstone — 
keeps scythe and grass 
hook in perfect condi- 
tion—Outlasts several 
ordinary scythe stones— 
by mail 25 cents. 


The Carborundum 
Company 


Niagara Falls, 
NY. 


of 


Let us send youthe [§ 
Sharpening Stone 
Booklet 




















AS AN EXPERT AUTOMOBILE 
CHAUFFEUR AND MECHANICIAN 


You can qualify IN 
EIGHT WEEKS. Posi- 
tion awaiti you. Full 
scholarship $55 


This is ~ largest Au- 
tomobile College west of 
N. ¥.; 12 instructors. 


I ivate garage. Train- 
a joal—not the 
tidal. Full particu- 





Soil 

















100 Superb Views of New York, in album 734 x 7 inches; 
ddsome cover. Send 30c in U. S. coin or stamps t 
GEO. P. HALL & SON, 212 Broadway, New York 
spon Edition (limited) at $1.00 each 


 [UEKIN 


TAPES AND RULES 
ARE THE BEST. 
for sale everywhere. Send tor 
Catalog No. 16. 
LUFKIN RULE Co. 
Saginaw, Mich. U.S.A. 


New York and London 




















meneame 


MOTOR DRIVEN 
CRESCENT 
MACHINES 


subatant al, 
sati 









are neat, 
tained, and give 
Band Saws, Saw Table 
Jointers, Shapers, Borers, 
Swing Saws, Disk Grinders, 
Planers, Planer and Matcher, 
Band Saw Blades 
The Crescent Machine Co. 
230 Main St. 
Leetonia, Ohio, U. 3. A. 


wit con- 











At small enst by attaching the ERIP 


Attachment which includes all parts 
so that anyone can make a strong ma- 


chine that will climb steep hills and 
run for |e. amile. Send 2c, stamp 
for Catalog 8 and specia! price. 


Motorcycle Equipment Co., Hammondsport, N.Y, 


POLAR WATER STILLS 
ALL CAPACITIES 
For Colleges, Clubs, Hospitals, Hotels, Laboratories, 
factories, bottlers or the home; wherever chemically- 
pure and palatable water is essential or desired. 
Automatic, economical and dependable apparatus. 
Send for Bulletin 
POLAR ICE MACHINE COMPANY 








83 Jackson Boulevard, Chicag° 
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